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IX.—ITALY. 


i ine anthropology of Italy has a very pertinent interest for 
the historian, especially in so far as it throws light upon the 
confusing statements of the ancients. Pure natural science, the 
morphology of the genus Homo, is now prepared to render impor- 
tant service in the interpretation of the body of historical mate- 
rials which has long been accumulating. Happily, the Italian 
Government has assisted in the good work, with the result that 
our data for that country are extremely rich and authentic.* The 
anthropological problems presented are not as complicated as in 
France, for a reason we have already noted—namely, that in 
Italy, lying as it does entirely south of the great Alpine chain, 
we have to do practically with two instead of all three of the 
European racial types. In other words, the northern Teutonic 
blond race is debarred by the Alps. It does appear in a few 
places, as we shall take occasion to point out, but its influence is 
comparatively small. This leaves us, therefore, with two rivals 





* The best authority upon the living population is Dr. Ridolfo Livi, Capitano Medico 
in the Ministero della Guerra at Rome. To him I am personally indebted for invaluable 
assistance. His admirable Antropometria Militare, Rome, 1896, with its superb atlas, must 
long stand as a model for other investigators. Titles of his other scattered monographs 
will be found in the author’s Bibliography of the Ethnology of Europe, shortly to appear in 
a Bulletin of the Boston Public Library. Among other references of especial value on 
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for supremacy—viz., the broad-headed Alpine type of central 
Europe and the true Mediterranean race in the south. 

A second reason, no less potent than the first, for the simplicity 
of the ethnic problems presented in Italy is, of course, its pen- 
insulated structure. All the outlying parts of Europe enjoy a 
similar isolation. The population of Spain is even more unified 
than the Italian. The former is probably the most homogeneous 
in Europe, being almost entirely recruited from the Mediter- 
ranean long-headed stock. So entirely similar, in fact, are all the 
peoples which have invaded or, we had better say, populated the 
Iberian Peninsula that we are unable to distinguish them an- 
thropologically one from another. The Spaniards are akin to the 
Berbers in Morocco, Algiers, and Tunis. The division line of 
races falls at the French-Spanish frontier, as the maps in our last 
article on the Basques showed in detail. “Beyond the Pyrenees 
begins Africa” indeed. In Italy a corresponding transition from 
Europe to Africa takes place, more gradually perhaps but no less 
surely. It divides the Italian nation into two equal parts, of 
entirely different racial descent. 

Geographically, Italy is constituted of two distinct parts. The 
basin of the Po, between the Apennines and the Alps, is one of 
the best defined areas of characterization in Europe. The only 
place in all the periphery where its boundary is indistinct is on 
the southeast, from Bologna to Pesaro. Here, for a short distance, 
one of the little rivers which comes to the sea by Rimini, just 
north of Pesaro, is the artificial boundary. It was the Rubicon of 
the ancients, the frontier chosen by the Emperor Augustus be- 
tween Italy proper and cisalpine Gaul. The second half of the 
kingdom, no less definitely characterized, lies south of this line in 
the peninsular portion. Here is where the true Italian language 
in purity begins, in contradistinction to the Gallo-Italian in the 
north, as Biondelli long ago proved. The boundaries of this half 
are clearly marked on the north along the crest of the Apennines, 
away across to the frontier of France; for the modern provinces 
of Liguria (see map) belong in flora and fauna, and, as we shall 
show, in the character of their population, to the southern half 


Italy are: G. Nicolucci, Antropologia dell’ Italia nel evo antico e nel moderno, in Atti del 
R. Accademia delle Scienze di Napoli, series 2 a, ii, 1888, No. 9, pp. 1-112; G. Sergi, 
Liguri e Celti nella valle del Po, in Archivio per lAntropologia, xiii, 1883, pp. 117-175, 
gives a succinct account of the several strata of population; R. Zampa, Sull’ etnografia 
storica ed antropologica dell’ Italia, Atti del Accademia pontificia dei Nuovi Lincei, Rome, 
xliv, session May 17, 1891, pp. 173 seg.; and ibid., Crania Italica vetera, Memorie Accad. 
pont. dei Nuovi Lincei, vii, 1891, pp. 1-73. Full references to the other works of these 
authors, as well as of Calori, Lombroso, Helbig, Fligier, Virchow, et als., will be found in the 
author's bibliography above mentioned. Broca, in reviewing Nicolucci’s work in Revue 
d’ Anthropologie, 1874, gives a good summary of conclusions at that time, before the more 
recent methods of research were adopted. 
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of the country. It is this leg of the peninsula which alone was 
called Italy by the ancient geographers; or, to be more precise, 
merely the portion south of Rome. Only by slow degrees was the 
term extended to cover the basin of the Po. The present political 
unity of all Italy, real though it be, is of course only a recent 
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and, in a sense, an artificial product. It should not obscure our 
vision as to the ethnic realities of the case. 

The topography and location of these two halves of the king- 
dom of Italy which we have outlined have been of profound sig- 
nificance for their human history. In the main distinct politic 
ally, the ethnic fate of their several populations has been widely 
different. In the Po Valley, the “cockpit of Europe,” as Freeman 
termed it, every influence has been directed toward intermixture. 
Inviting in the extreme, especially as compared with the trans- 
alpine countries, it has been incessantly invaded from three 
points of the compass. The peninsula, on the other hand, has 
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been much freer from ethnic interference, especially in the early 
days when navigation across seas was a hazardous proceeding, 
Only in the extreme south do we have occasion to note racial 
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invasions along the coast. The absence of protected waters and 
especially of good harbors, all along the middle portion of the 
peninsula has not invited a landing from foreigners. Open water 
ways have not enabled them to press far inland, even if they 
disembarked. These simple geographical facts explain much in 
the anthropological sense. They meant little after the full de- 
velopment of water transportation, because thereafter travel by 
sea was far simpler than by land. Our vision must, however, 
pierce the obscurity of early times before the great human inven- 
tion of navigation had been perfected. 
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In order to give a summary view of the physical character- 
istics of the present population which constitutes the two halves 
of Italy above described, we have reproduced upon the following 
pages the three most important maps in Livi’s great atlas. Based 
as they are upon detailed measurements made upon nearly three 
hundred thousand conscripts, they can not fail to inspire con- 
fidence in the evidence they have to present. Especially is this 
true since their testimony is a perfect corroboration of the scat- 
tered researches of many observers since the classical work of 
Calori and Nicolucci thirty years ago. Researches at that time 
made upon crania collected from the cemeteries and crypts began 
to indicate a profound difference in head form between the popu- 
lations of north and south. Then later, when Zampa, Lombroso, 
Pagliani, and Riccardi * took up the study of the living peoples, 
they revealed equally radical differences in the pigmentation and 
stature. It remained for Livi to present these new data, uniformly 
collected from every commune in the kingdom, to set all possible 
doubts at rest. It should be observed that our maps are all uni- 
formly divided by white boundary lines into compartimenti, so 
called. These administrative districts correspond to the ancient 
historical divisions of the kingdom. Their names are all given 





Atpine Type. Piedmont. Cephalic Index, 91:3. 


upon our preceding map of physical geography. Being similar 
through the whole series, they facilitate comparisons between 
smaller districts in detail. 

The basin of the Po is peopled by an ethnic type which is mani- 





* Exhaustive bibliography of each of these writers will be found in the Bulletin of the 
Boston Public Library, mentioned in the note on a preceding page. 
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festly broad-headed. This Alpine racial characteristic is intensi- 
fied all along the northern frontier. In proportion as one pene- 
trates the mountains this phenomenon becomes more marked. It 
culminates in Piedmont along the frontier of France. Here, as 
we have already shown in our general map of Europe, is the 
purest representation of the Alpine race on the continent. Dr. 
Livi has photographed a recruit from this region for me. It is 
reproduced upon this page. The rounded fullness at the fore- 
head and the shortness of head from front to back can not fail of 
notice. Across the frontier, in French Savoy, the same racial 
type is firmly intrenched in the high Alps. Such is also the prev- 
alent physical type of the Swiss, who are descendants of the 
Rheetians of Roman times. Still further back we come upon 
the prehistoric lake dwellers. No change of race has here taken 
place since very early times. All indications point to a primitive 
occupation and a persistent defense of the Alpine highland by 
this broad-headed racial type.* 

This Alpine type in northern Italy is the most blond and the 
tallest in the kingdom. This, of course, does not imply that these 
are really a blond and tall people. Compared with those of our 
own parentage in northern Europe, these Italians appear to be 
quite brunette; hair and eyes in our portrait type were classed as 
light chestnut. Standing in a normal company of Piedmontese, 
an Englishman could look straight across over their heads; for 
they average three to five inches less in bodily stature than we in 
England or America; yet, for Italy, they are certainly one of its 
tallest types. The traits we have mentioned disappear in exact 
proportion to the accessibility of the population to intermixture. 
The whole immediate valley of the Po, therefore, shows a distinct 
attenuation of each detail. We may in general distinguish such 
ethnic intermixture from either of two directions: from the north 
it has come by the influx of Teutonic tribes across the mountain 
passes; from the south, by several channels of communication 
across or around the Apennines from the peninsula. For exam- 
ple, the transition from Alpine broad heads in Emilia to the 
longer-headed population over in Tuscany near Florence is rather 


* Whether this brachycephalic population is to be identified historically with the 
“ Ligurians ” or not is still matter of earnest dispute. Nicolucci, Calori, and most foreign 
authorities answer it affirmatively. On the other hand, such eminent specialists as Livi, 
Sergi, and Zampa agree in tracing the Ligurians back to a still more primitive and under 
lying stratum of population. This original stock was dolichocephalic, identical with the 
Mediterranean type in the south. Its direct descendants and survivors are the people of 
the modern province of Liguria, to be described shortly. These latter writers hold the broad 
headed more recent overlying people to be the true Celtic invaders from the Alps. Which- 
ever theory be correct, we may rest assured of the ethnic facts in the case. There is no 
longer doubt of the two distinct strata. To christen them is a relatively unimportant 
matter, from our point of view. 


























THE RACIAL GEOGRAPHY OF EUROPE. 727 


/ 


sharp, because the mountains here are quite high and impassable, 
save at a few points. On the east, however, by Pesaro, where 
natural barriers fail, the northern element has penetrated farther 
to the south. It has overflowed into Umbria, Tuscany, and 
Marche, being there once more in possession of a congenial moun- 
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tainous habitat.* The same geographical isolation which, as Sy- 
monds asserts, fostered the pietism of Assisi, has enabled this 
northern type to hold its own against aggression from the south. 

It is rather interesting to note the prevalence of the brachy- 
cephalic Alpine race in this mountainous part of Italy; for no- 
where else in the peninsula proper is there any evidence of that 


* Vide, on the Umbrians, Zampa, in Archivio per |’Antropologia, xviii, 1888, pp. 175 
et seqg.; and Memorie Accademia pontiticia dei Nuovi Lincei, Rome, 1889, pp. 111 ef seg. 
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differentiation of the populations of the plains from those of the 
mountains which we have noted in other parts of Europe. Nor 
is a reason for the general absence of the phenomenon hard to 
find. If it be, indeed, an economic and social phenomenon, de- 
pendent upon differences in the economic possibilities of any 
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given areas, there is little reason for its appearance elsewhere in 
Italy ; for the Apennines do not form regions of economic unat- 
tractiveness, as their geology is favorable to agriculture, and 
their soil and climate are kind. In many places they are even 
more favorable habitats than the plains, by reason of a more 
plentiful rainfall. The absence of anthropological contrasts coin- 
cident with a similar absence of economic differences is, in fact, 
a point in favor of our hypothesis. 

Are there any vestiges in the population of northern Italy of 
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that vast army of Teutonic invaders which all through the his- 
toric period and probably since a very early time has poured over 
the Alps and out into the rich valley of the Po? Where are those 
gigantic, tawny-haired barbarians described by the ancient writers 
who came from the far country north of the mountains? Even 
of late there have been many of them—Cimbri, Goths, Ostro- 
goths, Visigoths, Saxons, Lombards. Historians are inclined to 
overrate their numerical importance as an element in the present 
population. On the other hand many anthropologists, Virchow 
for example, have asserted that these barbarian invaders have 
completely disappeared from sight in the present population. 
Truth lies intermediate between the two. It is, of course, prob- 
able that ancient writers exaggerated the numbers in the immi- 
grant hordes. Modern scholars estimate their numbers to be 
relatively small. Thus Zampa* holds the invasion of the Lom- 
bards to have been the most considerable numerically, although 
their forces did not probably exceed sixty thousand, followed 
perhaps by twenty thousand Saxons. Eighty thousand immi- 
grants in the most thickly settled area in ancient Europe surely 
would not have diluted the population very greatly. We can not 
expect too much evidence in this direction consequently, although 
there certainly is some. The relative purity of the Piedmont 
Alpine type compared with that of Veneto is probably to be 
ascribed to its greater inaccessibility to these Teutons. Wherever 
any of the historic passes debouch upon the plain of the Po 
there we find some disturbance of the normal relations of physi- 
cal traits one to another; as, for example, at Como, near Verona, 
and at the mouth of the Brenner in Veneto. The clearest indubit- 
able case of Teutonic intermixture is in the population of Lom- 
bardy about Milan. Here, it will be observed on our maps, is 
a distinct increase of stature; the people are at the same time 
relatively blond. The extreme broad-headedness of Piedmont 
and Veneto is moderated. Everything points to an appreci- 
able Teutonic blond. This is as it should be. Every invading 
host would naturally gravitate toward Milan. It is at the focus 
of all roads over the mountains. Ratzel, in his Anthropo-Geo- 
graphie, has contrasted the influence exerted by the trend of the 
valleys on the different slopes of the Alps. Whereas in France 
they all diverge, spraying the invaders upon the quiescent popu- 
lation; in Italy all streams seem to concentrate upon Lombardy.t 
The ethnic consequences are apparent there, perhaps for this 
reason. 











* Les Gaulois d’Italie, in Mem. pont. Accad, di Nuovi Lincei, Rome, viii, 1892, pp. 
241-316. 

+ On the significance of the Alpine passes, vide Lentheric, Les Alpes devant Homme; 
also Jahresbericht des Vereins fiir Erdkunde zu Dresden, xviii. 
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With the exception of Lombardy the blood of the Teutonic 
invaders in Italy seems to have been diluted to extinction, 
Notwithstanding this, it is curious to note that the German lan- 
guage still survives in a number of isolated communities in the 
back waters of the streams of immigration. Up in the side val- 
leys along the main highways over the Alps are still to be found 
German customs and folklore as well. The peasants, however, 
are not to be distinguished physically at this present day from 
their true Italian-speaking neighbors. These southern Alps are 
also places of refuge for many other curious membra disjecta. 
Mendini, for example, has studied in Piedmont, with some detail, 
a little community of the Valdesi, descendants of the followers of 
Juan Valdés, the medieval reformer. Here they have persisted 
in their heretical beliefs despite five hundred years of persecu- 
tion and ostracism. In this case mutual repulsion seems to have 
produced real physical results, as the people of these villages 
seem to differ quite appreciably from the Catholic population in 
many important respects. 

The ethnic transition from the Alpine race in the Po Valley 
to the Mediterranean race in Italy proper is particularly sharp 
along the crest of the Apennines from the French frontier to 
Florence. The population of modern Liguria, the long, narrow 
strip of country between the mountains and the Gulf of Genoa, 
is distinctly allied to the south in all respects. Especially does 
the Mediterranean long-headedness of this region appear upon 
both of our maps of cephalic index. It is curious to note how 
the sharpness of the ethnic boundary is softened where the 
physical barriers against intercourse between north and south 
are modified. Thus there is just north of Genoa a decided break 
in the distinct racial frontier of the province; for just here is, as 
our topographical map of the country indicates, a broad open- 
ing in the mountains leading over to the north. The pass is 
easily traversed by rail to-day. Over it many invasions in 
either direction have served to confound the populations upon 
either side. 

The individuality of the modern Ligurians culminates in one 
of the most puzzling ethnic patches in Italy, viz., the people of the 
district about Lucca, in the northwest corner of Tuscany. Consid- 
eration of our maps will show the strong relief with which these 
people stand forth from their neighbors, These peasants of Gar- 
fagnana and Lucchese seem to set all ethnic probabilities at 
naught. They are as tall as the Venetians or any of the north- 
ern populations of Italy, yet in head form they are closely allied 
to the people of the extreme south. They are among the longest- 
headed in all the kingdom. They seem also to be considerably 
more brunette than any of their neighbors. Nor are these pecul- 
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jiarities of modern origin ; certainly not their stature, at all events. 
For Strabo tells us that the Romans were accustomed to recruit 
their legions here because of the massive physique of the people. 
In order to make the reality of this curious patch more ap- 
parent, we have reproduced in our small map on this page a bit 
of the country in detail. It shows how suddenly the head form 
changes at the crest of the Apennines as we pass from the Po 
valley to the coast strip of Liguria. As we leave the river and 
rise slowly across Emilia toward the mountain range the heads 
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gradually become less purely Alpine: and then suddenly as we 
cross the watershed we step into an entirely different population. 
On the southern edge this little spot of Mediterranean long- 
headedness terminates with almost equal sharpness, although geo- 
graphical features remain quite uniform. This eliminates envi- 
ronment as an explanation for the phenomenon; we must seek 
the cause elsewhere. 

All sorts of explanations for the peculiarities of this ethnic 
spot about Lucca have been presented. Lombroso, who first dis- 
covered its tall stature, inclines to the belief that here is a last 
relic of the ancient and long-extinct Etruscan people penned in 
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between some of the highest mountains in Italy and the sea. He 
holds that they were here driven to cover in this corner of Tus. 
cany by the developed Roman power in the south. Dr. Beddoe 
gives another explanation which is interesting. He believes this 
population to be the result of artificial colonization. Livy tells 
us that the Romans at one time, in pursuance of a long-settled 
policy, transported forty thousand Ligurians (?) to Samnium, fill- 
ing their places with others from the south. If this artificial 
transplanting had been effected a sufficient number of times; if 
the Liguria of Livy had surely been this modern one instead of 
the Alpine ancient one; and thirdly, if we could thus account for 
the tallness of stature, certainly not of southern origin, we might 
place more reliance upon this ingenious hypothesis. As it is we 
can not think it far reaching enough. To us it seems more likely 
that we have to do rather with a population highly individualized 
by geographical isolation. Much of the region is very fertile; it 
is densely populated ; it is closely bounded by mountain and sea. 
May it not contain a remnant of a more ancient people than others 
roundabout ? This accords with both Sergi’s and Livi’s view. At 
a later time we shall be able to prove that in many respects the old- 
est, most primitive layer of population in Italy possessed many of 
these peculiar traits of the Garfagnanans and Luccheser. We in- 
cline to the belief that a bit of this primitive substratum has per- 
sisted in this place. The people of the island of Elba off the 
coast are quite similar to it. Insularity explains their peculiar 
physical traits. Why not environmental isolation about Lucca 
as well ? 

One of the most disputed points in the ethnological history of 
Europe concerns the origin of the ancient Etruscans, who domi- 
nated middle Italy a thousand years or more before the Christian 
era. Ancient Etruria covered what is now made up of the two 
compartimenti of Toscana and Roma—extending, that is to say, 
from the Arno to the Tiber. Here we find a sub-area of char- 
acterization, rich alike in soil and climate, somewhat isolated 
from the rest of the peninsula. This district is the center of one 
of the earliest highly evolved culturesin Europe. The Etruscans 
appear suddenly upon the scene, invading the territory of the 
Umbrians, who seem to have been indigenous to the soil, akin to 
the Oscians, Italians (Vituli), and other native peoples. With the 
advent of this immigrant people a great advance in culture seems 
to have occurred, from which Rome afterward derived her suprem- 
acy in that respect: for the Etruscans were the real founders of 
the Eternal City. 

Popularly, the word “ Etruscan ” at once suggests the ceramic 
art; the progress effected in a short time was certainly startling. 
To give an idea of the sudden change, we have reproduced upon 
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this page illustrations of typical bits of Italian pottery. The 
first vase, prior to the full Etruscan culture, shows its crudity at 
once, both in its defects of form and the plainness and simplicity 





Ear.y Erruscan. Pure Erruscan, 
Middle Period 

of its ornamentation. Such a vessel might have been made in 
Mexico or even by our own Pueblo Indians. In a century or two 
some teacher made it possible to produce the sample depicted in 
the next cut. Perfect in form, superb in grace of outline, its dec- 
oration is most effective; yet it betrays greater skill in geometri- 
cal design than in the representation of ani- 
mate life. The dog drawn on the girdle is 
still far from lifelike. Then come—prob- 
ably after inspiration from Greek art—the 
possibilities in complex ornamentation rep- 
resented by our third specimen. Not more 
pleasing in form; perhaps less truly artistic 
because of its ornateness, it manifests much 
skill in the delineation of human and animal 
forms. The culture culminates at this point. 
From profusion of ornament and overloaded 
decoration degeneracy begins. It is the old 
story of the life and decay of schools of art, 
time in and time out, the world over. 

The advance in culture typified by our 
vases was equaled in all the details of life.* 
The people built strongly walled cities; they 
constructed roads and bridges; their architecture, true prede- 
cessor of the Roman, was unique and highly evolved. All the 
plain and good things of life were known to these people, and 
their civilization was rich in its luxury, its culture and art as 





GREEK Erruscan. 





* A good recent résumé of Etruscan culture is given by Lefevre in Revue Mensuelle de 
Ecole d’ Anthropologie, i, pp. 112 seg. and 268 seg., and also in Revue Linguistique. 
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well. In costumes, jewelry, the paraphernalia of war, in paint- 
ing and statuary they were alike distinguished. Their mythology 
was very complex, much of the Roman being derived from it, 
Most of our knowledge of them is derived from the rich discoy- 
eries in their chambered tombs, scattered all over Italy from 
Rome to Bologna. There can be no doubt of a very high type 
of civilization attained as early as ten or twelve centuries before 
the Christian era. Roman history is merged in the obscurity of 
time, five or six hundred years later than this. The high an- 
tiquity of the Etruscan is therefore beyond question. 

We know less of the language used by the Etruscans than of 
many other details of their existence—only enough to be assured 
that it was of an exceedingly primitive type. It was constructed 
upon as fundamentally different a system from the Aryan tongues 
as is the Basque, described in our last paper. It seems to have 
been, like the Basque, allied to the great family of languages 
which includes the Lapps, Finns, and Hungarians in modern 
Europe, and the aborigines of Asia and America. These unfortu- 
nate similarities led to all sorts of queer theories as to the racial 
origin of the people; as wild, many of them, as those invented for 
the Basques. It never occurred to any one to differentiate race, 
language, and culture one from another, distinct as each of the 
trio may be in our eyes to-day. Ifa philologist found similarity 
in linguistic structure to the Lapp, he immediately jumped to 
the conclusion that the Etruscans were Lapps, and Lapland the 
primitive seat of the civilization. Thus Taylor, in his early 
work, asserts an Asiatic origin akin to the Finns. Then Pauli 
and Deecke for a time independently traced them to the same 
Turanian source. At last, when the Etruscan civilization began 
to be investigated in detail, authorities fell into either one of two 
groups. They both agree that the culture itself was of foreign 
origin. The Germans, with the sole exception of Pauli* and 
Cuno, are unanimous in the assertion that it is an immigrant 
from the Danube Valley and northern Europe. These authorities 
regard it as an offshoot of the so-called Hallstadt civilization, 
which flourished at a very early period in this part of the con- 
tinent. In a later paper on the Aryan culture we shall have 
occasion to speak of it more in detail. At the same time they 
declare the people racially to be of Rhzetian or Alpine origin. The 
second school is disposed to derive the Etruscan civilization from 
the southeast—generally Lydia in Asia Minor. The relation of 


* Von Czoernig, Helbig, Hoernes, Hochstetter (for a time), Koch, Miillenhoff, Niebuhr, 
Mommsen, Seemann, Steub, and Virchow. Taylor, in later work, seems to agree. Com- 
plete titles will be found in the author’s Bibliography of the Ethnology of Europe above 
mentioned. 
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the Etruscan to the Greek is by them held to be wery close.* 
Much evidence is favorable to either side. To us it seems that 
Deecke is more nearly correct than either. He holds it to be 
probable that both centers of civilization contributed to the com- 
mon product. In his opinion the Etruscans were crossed of the 
Tyrrhenians from Asia Minor and the Raseni from the Alps. 
All these views, it will be noted, concern civilization mainly. It is 
now time for us to examine the purely physical data at our dis- 
position. Even supposing their culture to have been an immi- 
grant from abroad, that need not imply a foreign ethnic deriva- 
tion for the people themselves. 

Inspection of our maps, in so far as they concern Etruria, con- 
vinces one that if the Etruscans were of entirely extra-Italian 
origin, their descendants have at the present time completely 
merged their identity in that of their neighbors; for no sudden 
transitions are anywhere apparent, either in respect of head form, 
stature, or pigmentation. On the whole, the trend of testimony 
appears to favor the German theory that the Etruscans made a 
descent upon Italy from the north; and that they were derived 
from the Rhetians, racial ancestors of the modern Swiss and 
other Alpine peoples. Thus it will be observed that Tuscany 
allies itself in head form to the north rather than the south. 
Especially is this brachycephaly noticeable about Bologna, just 
over the Apennines in Emilia. In this region, especially about 
Bologna, many of the richest archeological] finds of Etruscan 
remains have been made. There appears to be a sort of wedge of 
broad-headedness penetrating the peninsula nearly as far south as 
Rome. This could not be if the Etruscans had been ethnically of 
Greek or Semitic origin; for the Greeks were and are of a type 
quite similar to the Italians of the extreme south—of Mediterra- 
nean racial descent, in fact. Certainly no ethnic type of this kind 
has contributed largely to make up the modern Tuscan people.t+ 

To us it appears as if here, in the case of the Etruscans as of 
the Teutonic immigrants, we find reason to suspect that the ethnic 
importance of the invasion has been immensely overrated by his- 
torians and philologists. It seems quite probable that the Etruscan 
culture and language may have been determined by the decided 
impetus of a compact conquering class; and that the peasantry or 
lower orders of population remained quite undisturbed. It is 
certain that the remains of the people unearthed in their tombs 
betray very mixed characteristics. Crania are very rare, owing 








* The Italians range themselves on this side—viz., Brizio, Nicolucci, Lombroso, Sergi, 
und Zampa. With them stand Brinton, Evans, Lefevre, Montelius, and Myres, with Hoch- 
stetter in his later work. 

+ On the Greeks vide Zampa’s Anthropologie Illyrienne, in Revue d’ Anthropologie, 
series 3, i, pp. 632 seg., and Weisbach in Mitt. Anth. Ges, in Wien, xi, pp. 72 seq. 
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to the customs of cremation which were in vogue; such as have 
been studied are of all types.* It appears, from the few that have 
been measured, that a long-headed (Greek ?) element was rather 
predominant; and, as we have already observed, Lombroso and 
others are inclined to regard the peculiarly dolichocephalic people 





Mixep Type. Island of Ischia. Cephalic Index, 83-6. 


about Lucca as the last remnant of the pure Etruscan. If all 
Etruria were once like this, it must have changed wonderfully in 
the historic period, contrary to most of the experience we have 
related, for to-day this long-headed element is relatively quite 
scarce. For our own part, we regard the testimony of fifty thou- 
sand living peasants, more or less, as more credible than the evi- 
dence from a score or two of crania of uncertain origin, even 
though they be found in Etruscan tombs. 

On the whole, we are inclined to the belief that our Etruscan 
ethnic origins must be sought in the north rather than in the 
south ; in other words, that the Etruscans were an offshoot of our 
Alpine race of central Europe. Since the earliest times, as Zampa 
has proved, and it agrees with evidence from all around the Alps, 
there has been a steady outflow of population from this inhospi- 
table habitat, unable as it is to afford sustenance to an increasing 
population. This downpour of broad-headed Alpine race types 
has entirely overcome the valley of the Po. In prehistoric times 
the people of Lombardy, Veneto, and Emilia were quite similar 
to the modern peasants in the extreme south. All Italy, in other 
words, was once Mediterranean in type. This has been proved. 





* The best references on this subject (see author’s bibliography) are Zampa, 1891, pp. 
48-56; Nicolucci, 1869, and especially 1888, pp. 12-52. 




















THE RACIAL GEOGRAPHY OF EUROPE. 737 


Is it not probable that the same flood of expanding population 
from the north which submerged these districts may have trav- 
ersed the Apennines and overflowed both Etruria and Umbria ? 
The so-called Etruscan historic invasion may have been merely 
an incident in this great demographic event. This internal origin 
for the Etruscan race is rendered all the more probable by other 
evidence close at hand. All the chief cities were well inland. 
None were on the coast, where Greek or Phoenician invaders by 
sea would most likely have located. The Etruscans, in fact, seem 
to have been quite ignorant of the art of navigation; and, finally, 
the testimony of place names points to the Alps as a point of 
initial dispersion, as Canon Taylor has shown. 

Middle Italy south of Umbria has little of special interest to 
offer. It is merely intermediate between north and south. To 
make this transition clear, compare the portrait on preceding page 
with that of our pure Alpine type on page 725 and with the pure 
Mediterranean type on this page. Owing to the late Abyssinian 
war so many of the Calabrians and Sardinians in the south were 
in the field that it was impossible to procure photographs of these 
racial types. They are quite similar, 
however, in head form to those which 
prevail in Tunis. For all practical pur- 
poses this African will do as well. No- 
tice that the breadth of forehead and 
the roundness of face in our medium 
type stand between the extremes on 
either side. In pigmentation and stature 
the same thing is true. Little by little 
as we go south the Alpine blonde is 
eliminated until we reach the Mediter- 
ranean race in all its purity. 

The southern part of the Italian 
Peninsula is to-day the seat of a Mediter- 
ranean population of remarkably pure 
ethnic descent. The peasants are very 
long-headed, strongly brunette, and al- 





a n A Berser. Tunis. 
most diminutive in stature. Especially Cephalic Index, 72 


is this true in the mountains of Calabria, 

where geographical isolation is at an extreme. Along the coasts 
we find little points of contact with invaders by sea. Apulia (see 
map of geography) especially contains many foreign colonies.* 
Some of these are of interest as coming from the extremely broad- 
headed country east of the Adriatic. So persistently have these 





* Vide for details Zampa’s excellent Vergleichende anthropologische Ethnographie von 
Apulien in Zeitschrift fiir Ethnologie, 1886, pp. 167-193, and 201-232. 
VOL. LI.—55 
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Albanians kept by themselves that after four centuries they are 
still characterized by a cephalic index higher by four units than 
the pure long-headed Italians about them. Many Greek colonists 
have settled along these same coasts. They, however, being of the 
same ethnic Mediterranean stock as the natives, are not physically 
distinguishable from them. 

In conclusion, let us for a moment compare the two islands of 
Sicily and Sardinia in respect of their populations. With the 
latter we may rightly class Corsica, although it belongs to France 
politically. Our maps corroborate the historical evidence with 
surprising clearness. In the first place, the fertility and general 
climate of Sicily are in marked contrast to the volcanic, often un- 
propitious geological formations of the other islands. In respect 
of topography as well, the differences between the two are very 
great. Sardinia is as rugged as the Corsican nubble north of it, 
In accessibility and strategic importance Sicily is alike remark- 
able. Commanding both straits at the waist of the Mediterra- 
nean, it has been, as Freeman in his masterly description puts it, 
“the meeting place of the nations.” Tempting therefore and ac- 
cessible, this island has been incessantly overrun by invaders from 
all over Europe—Sicani, Siculi, Fenicii, Greeks and Romans, fol- 
lowed by Albanians, Vandals, Goths, Saracens, Normans, and at 
last by the French and Spaniards. Is it any wonder that its peo- 
ple are less pure in physical type than the Sardinians or even the 
Calabrians on the mainland nearby ? Especially is this notice- 
able on its southern coasts, always more open to colonization than 
on the northern edge. Nor is it surprising, as Freeman rightly 
adds, that “for the very reason that Sicily has found dwelling 
places for so many nations a Sicilian nation there never has 
been.” 

Sardinia and Corsica, on the other hand, are two of the most 
primitive and isolated spots on the European map, for they are 
islands a little off the main line. Feudal institutions of the mid- 
dle ages still prevail to a large extent. We are told that the old 
wooden plow of the Romans is still in common use to-day.* This 
geographical isolation is peculiarly marked in the interior and all 
along the eastern coasts, where almost no harbors are to be found. 
Here in Sardinia stature descends to the very lowest level in all 
Europe, almost in the world. Whether a result of unfavorable 
environment or not, this trait is very widespread to-day. It seems 
to have become truly hereditary. It extends over fertile and bar- 
ren tracts alike. In other details also there is the greatest uni- 





* Bull. Soc. d’Anth., Paris, 1882, p. 310. On anthropology see work of Onnis, in 
Archivio per l’Antropologia, xxvi, 1896, pp. 27 seg., besides the other authorities afore- 


named. 
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formity all over the island—a uniformity at an extreme of human 
variation be it noted: for this population is entirely free from all 
intermixture with the Alpine race so prevalent in the north. 

We have now seen how gradual is the transition from one half 
of Italy to the other. The surprising fact in it all is that there 
should be as much uniformity as our maps indicate. Despite all 
the overturns, the ups and downs of three thousand years of re- 
corded history and an unknown age precedent to it, it is wonder- 
ful to observe how thoroughly all foreign ethnic elements have 
been melted down into the general population. The political 
unification of all Italy, the rapid extension of means of commu- 
nication, and, above all, the growth of great city populations con- 
stantly recruited from the rural districts, will speedily blot out all 
remaining traces of local differences of origin. Not sc with the 
profound contrasts between the extremes of north and south. 
These must ever stand as witness to differences of physical origin 
as wide apart as Asia is from Africa, This is a question which we 
defer to a subsequent article in our series, when we shall return 
specifically to trace the geographical origin of these great Euro- 
pean elemental races each by itself. 





FRANKLIN’S KITE EXPERIMENT WITH MODERN 
APPARATUS. 


By ALEXANDER McADIE. 


f lgpne recent improvements in kites have suggested perhaps to 
many the question, “ How would Franklin perform his kite 
experiment to-day?” It may seem a little presumptuous to 
speak for that unique philosopher, and attempt to outline the 
modifications he would introduce were he to walk on earth again 
and fly kites as of yore; for, with the exception of Jefferson, 
perhaps his was the most far-seeing and ingenious mind of a re- 
markable age. But the world moves; and in making kites, as 
well as in devising electrometers and apparatus for measuring 
the electricity of the air, great advances have been made. Frank- 
lin would enjoy repeating his kite experiment to-day, using mod- 
ern apparatus. What changes and lines of investigation he would 
suggest are beyond conjecture. 

A hundred and fifty years ago a ragged colonial regiment 
drew up before the home of its philosopher-colonel and fired an 
ill-timed salute in his honor. A fragile electrical instrument was 
shaken from a shelf and shattered. Franklin doubtless appre- 
ciated the salute and regretted the accident. In the course of his 
long life he received other salutes, as when the French Academy 
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rose at his entrance; and he constructed and worked with other 
electrometers ; but for us that first experience will always possess 
a peculiar interest. The kite and the electrometer betray the in- 
tention of the colonial scientist to ex- 
plore the free air, and, reaching out 
from earth, study air electrification in 
situ. He made the beginning by iden. 
tifying the lightning flash with the 
electricity developed by the frictional 
machine of that time. A hundred pa- 
tient philosophers have carried on the 
work, improving methods and appa- 
ratus, until to-day we stand upon the 
threshold of a great electrical survey of 
the atmosphere. It is no idle prophecy 
to say that the twentieth century will 
witness wonderful achievements in 
measuring the potential of the light- 
ning flash, in demonstrating the nature 
of the aurora, and in utilizing the elec- 
trical energy of the cloud. The im- 
proved kite and air-runner will be the 
agency through which these results will be accomplished. 

The famous kite experiment is described by Franklin in a let- 
ter dated October 19, 1752: “Make a small cross of light sticks 
of cedar, the arms so long as to reach to the four corners of a 
large, thin silk handkerchief when extended. Tie the corners of 
the handkerchief to the extremities of the cross, so you have the 
body of a kite which, being properly accommodated with a tail, 
loop, and string, will rise in the air like those made of paper, but 
being made of silk is better fitted to bear the wet and wind of a 
thunder gust without tearing. To the top of the upright stick of 
the cross is to be fixed a very sharp-pointed wire rising a foot or 
more above the wood. To the end of the twine next the hand is 
to be tied a silk ribbon, and where the silk and twine join a key 
may be fastened. This kite is to be raised when a thunder gust 
appears to be coming on, and the person who holds the string 
must stand within a door or window, or under some cover, so that 
the silk ribbon may not be wet; and care must be taken that the 
twine does not touch the frame of the door or window. As soon 
as the thunder clouds come over the kite, the pointed wire will 
draw the electric fire from them, and the kite, with all the twine, 
will be electrified, and stand out every way and be attracted by 
an approaching finger. And when the rain has wet the kite and 
twine you will find the electric fire stream out plentifully from 
the key on the approach of your knuckle.” 





FRANKLIN’s ELectricaL MACHINE. 
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Now, how would we perform this experiment to-day and with 
what results ? Having flown big kites during thunderstorms, it 
may perhaps be best to describe step by step two of these experi- 
ments, and then speak of what we know can be done, but as yet 
has not been done. 

Our first repetition of Franklin’s kite experiment was at Blue 
Hill Observatory, some ten miles southwest of Boston, one hun- 
dred and thirty-three years after its first trial. There were 
two large kites silk-covered and tin-foiled on the front face. 
These kites were of the ordinary hexagonal shape, for in 1885 
Malay and Hargrave kites were all unknown to us. Fifteen hun- 
dred feet of strong hemp fish line were wrapped loosely with un- 
covered copper wire of the smallest diameter suitable, and this 
was brought into a window on the east side of the observatory, 
through rubber tubing and blocks of paraffin. Pieces of thor- 
oughly clean plate glass were also 
used. Materials capable of giving a 
high insulation were not so easily 
had then as now. We knew very lit- 
tle about mica; and quartz fibers and 
Mascart insulators could not be ob- 
tained in the United States. Ourelec- 
trometer, however, was a great im- 
provement upon any previous type, 
and far removed from the simple 
pith-ball device used by Franklin. 
Knowing that an electrified body free 
to move between two other electri- 
fied bodies will always move from 
the higher to the lower potential, 
Lord Kelvin devised an instrument 
consisting of four metallic sections, 
symmetrically grouped around a 
common center and inclosing a flat 
free-swinging piece of aluminum 
called a needle. The end of the kite 
wire is connected with the needle and 
the sections or quadrants are alter. 
nately connected and then electrified, one set with a high posi- 
tive potential, say five hundred volts, and the other with a cor- 
responding negative value, say five hundred volts lower than the 
ground, 

Perhaps the most noteworthy result of these earlier experi- 
ments was the discovery (for such we think it was) that showery 
or thunderstorm weather was not the only condition giving 
marked electrical effects. The electrometer needle would be vio- 
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lently deflected and large sparks obtained at other times. Day 
after day as we flew the kite we found this high electrification of 
the air, and we had no trouble in getting sparks even when the 
sky was cloudless. One other discovery was made, and this would 
have delighted Franklin more than the other, for he was always 
most pleased when a practical application was in sight. Seated 
within the instrument room of the observatory, with his back to 
the open window through which came the kite wire carefully 





Mascart ELecTromMeETeR, With Puotocrapuic ReeisTer, Jury, 1892. 
Blue Hill Meteorological Observatory. 


insulated, and the kite high in air, the observer closely watching 
the index of the electrometer could tell positively, and as quickly 
as one outside watching the kite, whether it rose or fell. When 
the kite rose, up went the voltage, and vice versa. In other 
words, the electric potential of the air increased with elevation. 
It must be confessed that the kites made to-day would have be- 
haved better and flown with more steadiness than the one we | 
used. It may have been the varying wind, or more likely wrong 
proportions in the kite and tail; but our old hexagonal kite 
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would dive even when high in air. Once we kept the kite aloft 
from the forenoon until late at night, but that was something 
unusual. 

Passing now over six years in which we had been busy meas- 
uring the electrifica- 
tion of the air under 
all conditions, and dis- 
covering, for example, 
that a snowstorm was , 
almost identical with 


pom | | aes 
a thunderstorm in its | vous yr 
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again flew kites for the 
purpose of electrically EvectricaL PorentiIat oF THE Arr. Small collector about 
exploring theair. Our fitteen feet from ground; kite about five hundred feet 
° from ground, 

experiments at the top 

of the Washington Monument in 1885 and 1886 (especially those 
during severe thunderstorms, when we obtained potentials as 
high as three and four thousand volts just before the lightning), 








MuctipLe Quaprant ELEcTrRoMETER, Jriy, 1892. Blue Hill Observatory. 


had given us an insight into the strains and stresses in the air, 
and taught us what to expect at such times. There was still 
little improvement in the kite, but much better electrical appa- 
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ratus was at hand. It may seem ridiculous, but we hauled nearly 
a wagon-load of electrical apparatus to the summit of the hill, 
and found occasion to use all of it. Our insulators were delicate 
glass vessels, curiously shaped, containing sulphuric acid, and 








KivrE-FLYING ON Roor or Crry Buriprna. 


able to hold with little leakage the highest known potentials. 
Besides these fine Mascart insulators, we had hundreds of dis 
tilled-water batteries and two electrometers, one a Mascart quad- 
rant, the other a large multiple quadrant. The chief aim that 
year was to secure by mechanical means (discarding the photo- 
graphic and eye methods) a continuous record of the potential. 
When we can study the potential at any moment and still have a 
record of it, the relation of the electricity of the air to the pres- 
sure, temperature, and moisture will be more easily investigated. 
Among our records that year there is one date, June 30, 1891, 
where a direct comparison of the electrification of the air fifteen 
or twenty feet from the ground and at a height of about five 
hundred feet is shown. In one, the potential was obtained by a 
water-dropper collector from a second-story window in the ob- 
servatory, and in the other was obtained by means of the kite. 
It will be seen how much higher the kite values are, although the 
kite was a much slower accumulator of electricity. In the next 
year, 1892, the kite was flown several times during thunder- 
storms, but generally during afternoon storms; and in the lull 
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preceding the wind rush the kite would fall. It was not until 
August 9th that we succeeded in going through a storm with the 
kite still flying. About 11 a.m. the kite was sent aloft, and it 
remained aloft until after 10 p.m. From the observatory one can 
see to the west fifty or more miles, and a thunderstorm came 
into view just about sunset. The kite was flying steadily, and 
whenever a finger was held near the kite wire there was a per- 
fect fusillade of sparks. As the darkness increased, the polished 
metallic and glass surfaces in the large electrometer reflected the 
sparks, now strong enough to jump across the air gaps, and the 
incessant sizzling threatened to burn out the instrument. The 
vividness of the lightning in the west also made it plain that the 
storm was one of great violence, and as the observatory itself 
would be jeopardized, one of the four men present proposed to 
cut the wired string 
and let the kite go. 
But even that was 
easier said than done, 
for to touch the 
string was to receive 
a severe shock. It 
was necessary, how- 
ever, to get out of 
the scrape, and one 
of the party took the 
kite string and broke 
the connection with 
the electrometer and 
insulators. While he 
was in the act of 
doing this, the oth- 
ers, who by this time 
were outside the 
building, saw a flash 
of lightning to the 
west of the hill. The 
observer who was 
undoing the kite wire 
did not see this flash. 
He saw a brilliant 
flare-up in the electrometer, and at the same instant felt a severe 
blow across both arms. Notwithstanding, he loosened the wire, 
and, dropping an end without, it took but a few moments to make 
it fast on the hillside some distance away from the observatory. 
There it remained for the rest of the night. A 105-volt incandes- 
cent lamp was placed between the end of the kite wire and a wire 
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running to the ground. There was some light, but no incandes- 
cence of the filament. It was more in the nature of a creeping 
of the charge over the outer glass surface of the lamp. Stinging 
sparks were felt whenever the kite wire was touched. The storm 
gradually passed over, the lightning being vivid and frequent in 
the west and north, and, as we learned next day, doing consider- 
able damage. The nearest flash to the hill, however, as well as 
we could determine by the interval between thunder and flash, 





Harerave Kire i Arr. Same kite as in preceding cut. 


was forty-five hundred feet away,so that the discharge which the 
observer felt while loosening the wire must have been a sympa- 
thetic one. We obtained a photograph of the prime discharge, 
and very curiously this shows a remarkable change of direction. 
This year, in some interesting experiments made on the roof 
of the Mills Building at San Francisco, it was noticed that the 
roof, which has a covering of bitumen, was a good insulator. 
Ordinarily one may touch the reel on which the kite wire is 
wound without being shocked, but if a wire be connected with 
the ventilating pipes running to the ground there are small 
sparks. Introducing a condenser in the circuit, the intensity of 
the spark is increased. It only remains to construct an appro- 
priate coil of the kite wire and place within it another inde- 
pendent coil. In the outer coil a quick circuit breaker may be 
placed, and theoretically at least we shall transform down the 
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high potential and low amperage charge of the air to a current 
of less potential and greater amperage. This can be put to work 
and the long-delayed realization of Franklin’s plan of harnessing 
the electricity of the air be consummated. It may not be a profit- 
able investment from the commercial standpoint, but no one 
can say what this tapping of the aérial reservoir may lead to. 
Determining the nature and origin of the aurora will be as great 
a scientific achievement as utilizing the energy of Niagara Falls. 





THE PSYCHOLOGY OF BELIEF. 


By W. B. PARKER. 


| ie considering the psychology of belief we find ourselves face 
to face at the very outset with the questions: (1) What is the 
nature of belief ? (2) What are the conditions under which it 
arises ? and (3) What are the causes for its appearance? In try- 
ing to answer these questions we have to say frankly, before cross- 
ing the threshold of the topic: We have no key to secret cham- 
bers; we propose no revelations, but only another look over what 
may be very familiar premises. 

To the question, What is the nature of belief ? many answers 
have been given. Hume declared, “Belief is nothing but a 
more vivid, lively, forcible, firm, steady conception of an object 
than the imagination alone is ever able to attain.” Prof. Bain 
said, “ Belief in its essential character is a phase of our active 
nature.” The answer we shall give to the question shall not 
necessarily conflict with either of the answers given above. It is 
best given by defining our point of view. 

We look at man as a physical organism of rare sensitiveness, 
played upon by the forces of the world. Light and sound, the 
blowing wind and the solid ground, all make their varying sorts 
of contact with the delicate, susceptible organism. But not all of 
the myriad voices are heeded, not all the thousandfold seduc- 
tions entice, not all the sweet odors or the pleasant touches of the 
great world call forth response. In fact, this human organism is 
not unlike that lowlier organism, the sponge, through whose length 
and breadth streams from the great ocean flow. There is no cur- 
rent in the Atlantic, no distant sea, however narrow, but may 
send its contribution of richly laden sea water to the sponge’s 
mouth. But not all the nitrogen, carbon, iron, that the tide bears 
is taken up by the sponge. It extracts only what it needs, what 
it can assimilate, and to most that passes remains, perhaps, insen- 
sible. So with our more complex organism—man. He, too, is 
set in the midst of oceans of sensation. Sounds, sights, odors, 
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tastes, and touches flow round him in limitless variety. Of 
many, perhaps of most, he is never conscious; to only a few does 
he respond. 

Objection may be made to the analogy, but on examination I 
am sure it will be fourd to be sufficiently close for our own pur- 
pose. To the mind, sounds, tastes, colors, odors, and sights are 
what foods are to the sponge—they are stimuli. Specialists on 
the eye tell us that the range of light vibrations to which the 
human eye responds is but a little break in a great series, like a 
short stretch cut out of the middle of an inclined plane. So, too, 
with our ears. They can intercept only a few of the possible 
sound vibrations that make up the world of noises. As the 
sponge, then, comes in contact with but the merest vialful of the 
great ocean, the human organism also makes contact with mere 
fragments of the world’s infinity of stimuli. 

There is a second respect in which the analogy holds good. 
Just as, out of the limited flow of food-laden sea water that passes 
its doors, the sponge chooses what it needs, what it can assimilate, 
so the human organism, out of the limited variety of stimuli to 
which it is competent to reach, chooses such to respond to as are 
important. 

Now, what has this to do with belief ? Simply this, that belief, 
whatever else it may be, is a human function, and in so far as it 
is vital and important it must be subject to the fundamental 
laws of the organism. We can neither believe nor disbelieve 
what we never come in contact with, and the stress of life causes 
us to believe only what is important to us, as the sponge absorbs 
only what will nourish it. Ido not say we are incapable of be- 
lieving a thing that is useless for us. It is possible for an organ- 
ism to take and to treat as food that which is valueless. But in 
the main, life means taking what is good, and taking what is not 
good means death. This is as true of the mental life as it is of 
the physical life, and for the most part the process of choice is 
instinctive and unconscious. When the thermometer falls we 
have sensations of discomfort—we may respond by taking off our 
clothing. It is conceivable that we should believe it is getting 
hot. But we do actually respond by putting on our overcoats, 
which is good evidence that we believe it is cold. 

This, I take it, is what Prof. Bain meant when he said, “ In its 
essential character belief is a phase of our active nature,” and I 
do not think it conflicts in any way with Hume’s account of belief 
as a “more vivid, lively, forcible, firm, steady conception than 
the imagination is able to attain.” In fact, both of these accounts 
seem to me very true. What I mean by believing my friend’s 
word is not that I have a clear perception that his words repre- 
sent definite things, but that I conceive the main thing he de- 
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scribes or the opinion he declares in a thoroughly lively way—in 
fact, so warmly do I embrace it that I am willing to act upon it. 

The nature of belief is to be a part of our active nature; it is 
related to the will. We believe a thing when we accept it and 
are willing to act upon it. 

We set for our second question, What are the conditions 
under which belief arises? These are of two kinds. There are 
mental conditions and physiological conditions. 

The physiological conditions of belief will of course be prima- 
rily those, if there be such, which are indispensable to all mental 
activity. Now, since of physiological activities in general there 
is an unfailing register in the circulation of the blood—i. e., inner- 
vation of muscle or nerve at any point is accompanied by an in, 
creased flow of blood to that point—we may take the flow of 
blood as one means of registering physiological activity. With 
this as a test we can affirm that there are physiological conditions 
for all mental activity. In fact, the investigations of Mosso, the 
Italian physiologist, enable. us to measure the increased flow of 
blood to the brain which accompanies simple mental operations. 
A delicately balanced bed scale on which the subject is placed 
reveals the fact that the simplest mental operations, as answer- 
ing a question or working out a problem in mental arithmetic, is 
registered in increased weight of the head—i. e., greater blood 
supply. Increased rapidity of circulation is then a prime physio- 
logical condition of belief. This gives a key to the conditions 
under which belief arises. In general they may be summed up 
under one head—heightened vascular and nervous activity. 

If we stop and ask ourselves how did we come to believe such 
and such a thing, we shall find in almost every case that it was 
under excitement. Did ever a girl sit down calmly and reason to 
the conclusion that she was in love? Did ever a man or woman 
reason to the conclusion that he or she was saved? No, belief 
does not come that way. Every orator learns that. It is not the 
close-woven, incontestable argument that leads to belief. It may 
be a good preparation, but often the result can be gained wholly 
without it, and I doubt if it is ever indispensable. Men and 
women are moved to believe, not by argument but by aroused 
feeling. Just as when anger is aroused some outlet must be had, 
so when the active nature is aroused something must be believed. 
The person who at a revival meeting happens to be unmoved, 
finds it hard even to conceive the intensity of conviction which 
possesses the kneelers at the mourners’ bench. 

Anything, then, that arouses the physical activities may be 
expected to stimulate belief. This will be found to be true, Ex- 
citement of any sort seems to quicken conviction. Stimulants 
arouse belief. I hope some one will make a thorough study of 
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this matter. I am convinced it would repay the labor. The dif- 
ferent effects produced by different sorts of stimulants would 
make a valuable contribution to this subject: for instance, coffee 
seems to awaken almost as many doubts as it lays, while alcoholic 
stimulants seem invariably to dispel doubt and enthrone certitude, 

Some men depend upon their pipe to give them the needed 
start to the conclusion of problems. I confess that I seldom fee] 
so sure of the solidity and reality of the world as when I have 
my favorite amber stem firm set between my teeth. And much 
of the tenacity of religious conviction of our Methodist and Bap- 
tist brethren is due to conceiving the articles of their cree@ with 
passion bred in the excitement of camp meetings. 

Perhaps more marked than any of these is the effect of sexual 
feeling. It is practically impossible for either of two people to 
believe in the love of the other without feeling some warmth of 
feeling himself. It is the feeling that awakens doubt or con- 
viction. 

This leads naturally to the interrelation of feelings and be- 
liefs. The close relation of love and religion has been a topic 
for ages. It is, I think, remarkable how many women disap- 
pointed in love turn to religion for consolation. Girls and women 
who have never revealed the slightest interest in church or creed 
become, under the influence of an unrequited passion, the most 
ardent believers. There is no reason in such cases to charge 
hypocrisy. They only show how much belief depends upon emo- 
tion. It is as if the feelings, deeply stirred, must react strongly. 
So long as the nature is left passive, belief, whether about love, 
politics, or religion, seems needless; but once the feelings are 
aroused, a hunger appears that demands satisfaction in some con- 
viction or other. 

The physiological conditions of belief, then, are, in a word, 
stimulation—excitement. There are also, as we agreed, mental 
conditions of belief. These are, as follows from the volitional 
nature of the function, such as conduce to a heightened state 
of all the mental activities, but especially the imagination and 
the affections. 

Repetition or pondering over a matter helps us to believe it. 
We accept many a thing by its familiarity. Many of our creeds 
are believed in this way. The mental condition of acquiescence 
is brought about by frequent repetition, just as memory is made 
firm by the same means. Pondering over things, themselves 
imaginary, makes them real to us. Prophets come to believe in 
themselves and their mission, not so much by reasoning about it, 
but by steadfastly fixing the goal of their desire in the mind 
until, out of a fancy, it grows to a clear conception, and from a 
conception becomes, for them at least, a reality. So with us all; 
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we gain rest in belief often by putting reason out of doors. 
Maudsley says: “To say that the great majority of men reason 
in the true sense of the word, is the greatest nonsense in the 
world; they get their beliefs as they do their instincts and their 
habits, as a part of their inherited constitution, of their education, 
and the routine of their lives.” 

That this is true is shown by popular superstitions. Almost 
every hamlet in Europe has its own ghost story, believed ardent- 
ly by the local inhabitants, and scoffed at by those of the next 
village. 

We have insisted that, because belief is a function of the active 
nature, whatever conduces to greater physical or mental activity 
will conduce to believing. We are prepared to believe, then, that 
in joy we believe more than in grief. A low state of mind—sor- 
row, remorse, melancholy—is a field where doubts grow rank, but 
the cheerful, successful, hopeful mind finds belief easy. It is 
failure that makes us cautious; success emboldens us and like 
rumor, multiplies as it goes, loosing our fancy and making cred- 
ible what was but just now impossible. 

Again, inaction kills belief, while action of any sort nourishes 
it. Phillips Brooks was fond of saying, “Do something with 
your religion, and your religion will not die.” So with all our 
beliefs. Though it is often bred in our mind by pondering things 
over, calling up images until they become fixtures, belief is oftener 
born and nourished in earnest action. Lincoln’s life gives a not- 
able example. In his pioneer days he was a skeptic. Both Lamon 
and Henderson say that up to the time Lincoln went to Wash- 
ington as President he was not a professing believer in any 
Christian faith. But during the days of the war, when Lincoln 
bore tremendous burdens of action and anxiety, embodying and 
enforcing the will of the nation, he became thoroughly religious. 
It is told that in 1864, when the tension was at its highest, and 
Lincoln’s lifé was like the action of the heart of the whole people, 
in that time the President was found more than once on his 
knees at prayer. Lincoln’s faith did not come to him by reason- 
ing, but in the stress and strain of life. He laid hold upon certain 
great truths with the grip of a hungering and thirsting nature. 
It is in this way, I believe, that the strongest faith is attained. 
With his whole nature stretched to its highest tension, no man 
can avoid conviction. So long as he merely rests, remains in- 
active, passive, he may get along without a faith; but when his 
soul is awakened and his feeling is aroused, believe he must. 

We have seen that in both sets of conditions for belief, physio- 
logical and psychical, the same thing holds; because belief is a 
function of our active nature, whatever stimulates and rouses to 
action promotes belief. 








752 POPULAR SCIENCE MONTHLY. 


We may now turn to the third question we set ourselves: 
What makes us believe? In general and roughly, the answer 
to this question is—the vital impulse. We believe because we 
want to, because we have a constitutional trend toward belief. 
This follows from the fact that belief is a form of action, and we 
are driven by a passion to act. I have said this is constitutional ; 
it is the very inwards of our vitals; there is nothing that so sums 
up the meaning and essence of life as the passion to do. A living 
organism is more than a tense spring; it is a spring growing con- 
stantly tenser and fretting to unleash its own forces. This vital 
tension makes ail consciousness motor, and makes every idea a 
discharging force with inevitable consequences in overt act or 
intraorganic disturbance. To apply a suggestion to an active 
mind is like applying anything to a baby’s mouth. Both alike 
show an instinctive tendency to close on whatever offers, be it 
sealing-wax or sweetmeat. We see this plainly in the workings 
of asavage mind. For a savage to conceive anything vividly is 
to believe it. Some such indiscriminate appetency of belief offers 
the only sufficient explanation for the vast higgledy-piggledy 
mass of superstition that belongs to primitive peoples. 

This is, I take it, what Bain meant when he said that the chief 
fact of belief was primitive credulity. We are all naturally and 
primarily credulous; skepticism is a later development and comes 
from the sort of experience that makes sadder but wiser men of 
us. It is in life itself, in its appetency, its passion to act, that we 
find the prime cause of belief, which is, in fact, merely a gratifica- 
tion of this vital desire. As the sponge needs no other justifica- 
tion for absorbing nitrogen from the sea water than its own 
nutritive instinct, we need no other excuse for believing than the 
instinct of activity. 

Yet this is but one side of the matter, and plainly enough the 
rougher, more general side of it. I eat because I want to, is but 
an imperfect answer to the question why I eat, and even the 
addition that I eat because the vital processes demand satisfac- 
tion that can be provided only by food, still leaves the matter 
much beclouded. In putting down belief as the gratification of a 
vital desire, we have only found the big, crass motive for be- 
lieving. To answer fully the question, why we believe, demands 
that we go further. We must be prepared to find here, too, that 
the ground is an organic, constitutional one. The first reason for 
believing at all is because we are alive, not dead, and crave 
action, not torpor. The reason why we believe as we do, and the 
sort of things we do believe, is because we have the sort of con- 
stitution we have. We have seen already that, of the myriad 
sights the sun makes, only a slight proportion affect our retina; 
we have learned that of all the thousandfold possible excitants 
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of nerve and muscle, comparatively few ever produce in us sensa- 
tion. This is matter of mere physical organization. We are con- 
scious of a much more important selective process. We know 
that we do choose what things we shall respond to, and what not. 
We are now brought to see the two chief phases of belief, the 
voluntary and the involuntary sides of it. 

Much has been said of the uncontrollable nature of belief. 
This is no mere fancy. We do believe in an involuntary sort of 
way, much as a child puts everything into its mouth. In fact, 
Prof, James has said, “ Whatever is uncontradicted is ipso facto 
believed.” In such a sense as this, belief is uncontrollable. But 
the other side of the matter is more important. We may will to 
believe—that is, we may choose what we will believe and what 
we will not believe. 

This possibility of choice depends upon two things, one sub- 
jective, the other objective. To the former fact Prof. James 
has already called attention in pointing out that the same 
things may seem different to us.* My table-top, for instance, 
will look like a rhombus, a square, or an oblong rectangle, depend- 
ing upon the point of view. I deliberately choose to regard it as 
a square, and in so doing ignore the other aspects, which 
none the less remain equally true and real. The second fact 
upon which the possibility of choice depends is a matter of 
mental constitution. Prof. Royce gives this a very clear state- 
ment. “ We are prejudiced,” he says, “in favor of regularity in 
the world; and so we continually manipulate the data of sense 
for the sake of building up a notion of a regular, necessary, and 
simple universe.” Just as the sponge, again, by its constitution 
of calcareous outer skeleton and soft inner substance, must prefer 
to absorb from the varied materials offered by the passing current 
lime and carbon, so we choose what we choose largely per force 
of our racial and individual constitutions. 

“ And so,” continues Prof. Royce, “ though it is true that our 
knowledge of the world is determined by what is given to our 
senses, it is equally true that our idea of the world is determined 
quite as much by our own active combination, completion, antici- 
pation of sense experience.” { It is unnecessary to repeat the 
arguments upon which the conclusion Prof. Royce reaches is 
based. I have already indicated them. Because we can receive 
more sensations than we can follow, we choose to reject some and 
retain others, thus carrying out consciously the selective process 
that our organization unconsciously begins. Now, what Prof. 
Royce emphasizes is the fact that this conscious process of selec- 





* Prof. James, Principles of Psychology, vol. i, p. 285. 
+ Religious Aspect of Philosophy, p. 322. 
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tion, which is inevitable, follows certain lines, namely, of sim- 
plicity, necessity, regularity. As he puts it, we are prejudiced in 
favor of certain aspects of the world, and impose them upon the 
phenomena with which we come in contact. 

This brings us again to the active side of belief. To quote 
Prof. Royce again: “Every one is certain to be prejudiced, 
simply because he does not merely receive experience, but him- 
self acts, himself makes experience.” That is, everybody makes 
his own belief, his own knowledge to some degree. And if we 
will only watch closely our own mental movements during the 
process of coming to a decision, we shall see how true this is, 
During such a process there is a period of balancing one side 
against the other, of more or less keen scrutiny of reasons, of 
swift discussion back and forth, accompanied by a tension and 
excitement rising to the height of exaltation. There is perhaps no 
attitude in which the mind shows greater activity than this of 
questioning. We have many times felt the drop that comes 
with decision. The swift and agile leaping back and forth, the 
piercing looks cast on this side and on that, are all stopped, 
sometimes for very weariness, but almost always with a slight 
sense of depression, like settling after flight. The act of de- 
ciding, of accepting one of two alternatives, does really seem, 
at the moment of doing it, like a lower form of action. It is 
not intellectual, but volitional. I am quite sure no man ever 
chose a sweetheart without a little sense of coming down from 
the freedom and daring of uncertainty. It is like the feeling 
we may imagine a cloud to have on condensing into rain. It 
has become effective at the cost of freedom and elasticity. This 
condensing, dampening turn of conception is belief, and it is 
our will, our activity, the momentum of our life that bring it 
to pass. 

Though belief is thus primarily an expression of the instinc- 
tive force of life, determined by intelligence and choice, what we 
may believe is a matter of circumstance. To believe what one 
has never heard of is manifestly impossible. Further, inasmuch 
as belief means laying hold on a conception, accepting it as a 
basis of action, it is necessary not only to have the matter come 
before one’s mind, but also to attend to it—to see it clearly. 
Hume was right in insisting on the liveliness, clearness, perma- 
nence, and firmness of the conception that is believed. We do not 
as a rule believe our dreams, but let a dream recur agaiu and 
again, and few of us will be able to refuse it credence. Many 
things come to be believed by their traditional weight of authority. 
The creeds of Christendom have come down to us with the force 
of centuries behind them. They are accepted in their traditional 
form chiefly because by multitudinous repetitions they have been 
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beaten in upon the mind, and in most cases have been yielded 
credence without question or reasoning. 

Finally, at the peril of tediousness, let me repeat, belief is a 
vita] function. Whatever arouses and stimulates the active na- 
ture, looked at from the physiological or psychical point of view, 
helps to awaken and further belief. The forces that we call life 
make for belief. We all want to believe. Primitive credulity is 
an experience for us all, and it is just this vital side of it that 
accounts for our tendency to accept rather than to reject. So 
long as belief remains an active function, and so long as life 
remains a bundle of functions united to delight in their activity, 
we shall have a healthy desire to believe rather than to doubt. 





FREE-HAND DRAWING IN EDUCATION. 


By H. G. FITZ. 


R. CHARLES WHEELOCK, Head Inspector of the Regents 

of New York State, voicing the opinion of fifty-five hun- 

dred teachers in this State, says, that for the twenty years during 

which drawing has been a part of the curriculum of the public 
schools, “the results are not much of anything.” * 

This statement, coming from such a source, is worthy the care- 
ful attention not only of teachers, but of all taxpayers as well. 
If true, it seems that for each child in the public schools of this 
State about forty hours a year are wasted; this means an aggre- 
gate of years of time and thousands of dollars. 

The Art Students’ League of New York city gathers pupils 
from most of the States in the Union. It stands second to no art 
school in America. Mr. Henry Prellwitz, a well-known artist of 
this city, and instructor of the portrait class at the Pratt Insti- 
tute, Brooklyn, N. Y., has for some time past been Director of 
the League, and has had ample opportunity for studying the 
work of those admitted to the classes. His opinion is that “ap- 
plicants who have been trained in other than pure art schools 
have received no benefit from their lessons in drawing ; their 
efforts have been misguided, the undoing of which results in 
loss of time, and their progress is less rapid than those who 
have received no such previous training.” Mr. Edward A. Bell, 
a well-known figure painter, who was awarded the bronze medal 
at the Paris International, also second Hallgarten prize at the 
New York Academy of Design, who has had several years’ expe- 









* School Journal, June 10, 1896, p. 728. 
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rience as a teacher, agrees entirely with the opinion expressed by 
Mr. Prellwitz. Mr. Dwight W. Tryon,* N. A., Professor of Fine 
Arts, Smith College, whose reputation as an artist is interna- 
tional, whose pictures have been practically loaded with medals, 
the list of which would be too long to publish here, has had vast 
experience as a teacher, but has taken no note of the previous 
training of the pupils that come under his observation. He says 
of the average adult, “The power of observation seems hope- 
lessly atrophied.” 

The above-quoted opinions of men who have a reputation as 
artists in the highest art circles seem to corroborate Mr. Whee- 
lock, and extend the application to the whole country, the opin- 
ion of the “art teachers’ associations” to the contrary notwith- 
standing. 

The late Mr. William M. Hunt, reputed one of the ablest art 
teachers of America, said to his pupils: + “ You don’t drill enough. 
None of you know what mechanical drawing is. Go into the 
schools where that and nothing else is taught, and try to add 
their exactness to what you are now doing. . . . One thing let me 
tell you: you must learn to make exact lines.” { This opinion, 
held almost universally, that the mechanical drill of drawing 
exact measured lines and spaces leads to the exact observing of 
lines and spaces, form and color, has led to the use of mechanical 
drawing methods to obtain accuracy of location in educational 
free-hand drawing. It seems plausible; but mechanical drawing, 
like writing, is to a degree technical. “ What arts and skills a 
young man may learn of any master for the sake of mere advan- 
tage is in itself just as indifferent to the educator as the color he 
chooses for his clothes.” * 

By actual measure the error that will escape the effort of 
the mechanical draughtsman, directed for fifteen minutes to its 
removal unaided by any mechanism, will be four times as 
great as the error that will elude the figure painter for a like 
time, opinions of the figure painter to the contrary notwith- 
standing. 

The following table shows the error, in inches and fractions, 
and angle in degrees, that will be left by the average adult re- 
corded in the several vocations named : 





* Tryon, Dwight William, born in Hartford, Conn., 1849. Pupil of Daubigny, Jacques- 
son de la Chevreuse and Guillement. A.N.A. Member of American Water Color Society. 
Medals, American Art Association, 1886 and 1887. Second Hallgarten Prize, 1887. EIll- 
worth Prize, Chicago, 1889. Palmer Prize, Chicago, 1880. Webb Prize, 1889, and many 
more. (Catalogue Society of American Artists, 1891.) 

+ W. M. Hunt, Lectures, second series, p. 17. Houghton, Mifflin & Co., 1883. 
t Ibid., p. 36. 
* Herbart. Introduction to General Pedagogics. 
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A.* Figure painters of national repute ...........02.2ee.e00: 
B. Landscape painters, telegraph operators, coasting and yacht 
mates and masters, village blacksmiths, expert baseball 


Ss c0nca unseen ceneeebebunsheehecesancns anente 17 4° 
ee UII nn unt dues om Sea's codens Bd obckenaees 80 a 
Fe I 5 6 ds. ok Se ksdeacatanekessecdaus 40 9°5° 
E. Teachers, journeymen house carpenters, farmers thirty years 

re ls 5st need bawann audsnkeencabueesenes 60 830612° 
0. Children eight years of age ........ igh dienaen onanntas ue 2.00 50° 


To remove opinion the test must be equally new to all tested. 
It must be easy enough for the child of eight to draw quickly ; 
difficult enough, so that the most expert of any age will be unable 
to repreduce it per- 
fectly. To be novel 


to all it must be ab- 
stract. The above 
table is the result of 


measures obtained in 
the following way: 

Tests No, 1 and ASSISTED ATTENTION VOLUNTARY ATTENTION 
No. 2, mechanically 
enlarged to three feet by two feet, are placed vertically before 
groups of from twenty to fifty or more individuals. The copies 
are drawn on paper nine by six inches, and must not be raised 
from the horizontal position. 

The usual mechanical aids to accuracy, such as measuring by 
the hand or pencil held between the eye and the object, are not 
allowed in any way. 

For test No. 1 the operator calls attention to the chart that is 
to be proportionally reproduced by words that in no way hint 
at the position or proportion, and by motion, pointing out and 
holding for a few seconds, until recorded, each point on the chart. 
The time consumed will be about two minutes, and the result 
tabulated for age and error may be read in line No. 1 on large 
chart, showing no variation for age. The least error is nothing; 
greatest, six tenths of an inch; average, three tenths of an inch. 
Between this line and the top of the chart lies all the error of eye 
and hand. The eye of the child sees as accurately as the adult’s. 

Test No. 2 is to be drawn under exactly the same conditions 
as the above, except that no word or motion must aid the atten- 
tion of those drawing, either to the chart or their copy of it. The 
attention given it must be voluntary. The result, measured and 
charted by age, position, and angle error, may be read for any 
age—eight to twenty—on line No. 2. This curve is the center of 


























* These letters will be found on chart, indicating the relative position of the centers of 
these groups. 
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groups selected and associated by the school examinations into 
classes. The adult end of it (seventy-five per cent) is the position 
of the center of groups trained in the schools of the United States 
and part of Europe. The adult farmer who does nothing else 
stands on exactly the same center as those graduated from the 
high schools and colleges who have been licensed to teach. The 
youth of the rural districts stand five per cent higher than the 
adult, but they will not all be farmers; many of them will drift 
into the cities and become successful business men with a center 
at eighty-five per cent or more, which is the point of accuracy 
attained by all those of any profession reputed by co-workers to 
have marked ability, which means, as read from the chart, the 
successful have as much power to direct their own attention to 
the uninteresting thing as can be lent to them by external aid. 
That the average school training has carried those who have fol- 
lowed it no nearer success in drawing than those who have not 
been so trained seems to go far toward taking Mr. Wheelock’s 
statement out of the realm of doubt and extending the scope of 
it to the school drawing of Europe as well as to the “great State 
of New York.” 

Not the least singular of the facts brought out by these ex- 
periments is that, while the figure painter (position A) needs 
ninety-five per cent of the power measured by the test, and the 
landscape painter (position B) has acquired ninety-two per cent 
by years of labor, the telegraph operator (also position B), whose 
training certainly has not been toward eye accuracy, should also 
be able to locate by observed proportion and direction to ninety- 
two per cent. By what means did he get the power to locate 
with an accuracy almost double that possessed by the average 
mechanical engineer? The telegraph operator has been trained 
in voluntary attention to such an extent as to be able to listen to 
certain sounds, not in themselves interesting, and inhibit all oth- 
ers. Herbert Spencer says success in everything depends on the 
power of observation. 

It seems that the foundation of the power of observation is 
voluntary attention. 

Balzac is quoted as saying, “ Almost the whole of human 
genius consists in observing well.” And Taine writes, “Suc- 
cess in life depends on knowing how to be patient, how to endure 
drudgery, how to make and remake, how to recommence and 
continue without allowing the tide of anger or the flight of the 
imagination to arrest or divert the daily effort.” * 

Prof. William James writes: “The faculty of bringing back 
a wandering attention over and over again is the very root of 











* Art in the Netherlands, p. 23. 






























FREE-HAND DRAWING IN EDUCATION. 759 


judgment, character, and will. . . . An education which will im- 
prove the faculty will be the education par excellence,” * 

Whether any one, in the ordinary lay interpretation of the act, 
is ever able to draw or not is of very little educational impor- 
tance. But, since we see that the ability of the telegraph opera- 
tor to attend by ear gives him also the power to attend by eye, 
we may infer that training to conscious and effective effort by 
one sense trains all others to some extent. The inference seems 
rational that training one to attend by eye will strengthen the 
power of observation in all directions, 

The above-quoted opinions all seem to point to the ability to 
set aside the things that clamor for attention and attend to those 
that ordinarily escape our observation, as the foundation of 
success. 

Line No. 2 (on chart) differs from line No, 1, because the sub- 
ject must, before an attempt to locate is possible, determine which 
of the points will be taken first. This having been selected from 
the seven and located, six remain. The choice must be made six 
times, the location seven, each of which is the result of a distinct 
conscious effort of the will in “bringing back a wandering atten- 
tion,” which, if left free, would be like Huldy’s feelin’s described 
by Lowell: 


All ways to once her feelin’s flew 
Like sparks in burnt-up paper.” 


To arrest those sparks, bring them back, and hold them for a 
fraction of a second, means a considerable conscious mental 
effort, each of which brings nearer the state where fatigue pre- 
vents further effort and the sparks are followed instead of driven ; 
hence the curve. 

The very young child has a good conception of the vertical 
and horizontal positions and of their conventional representatives 
in lines. But when the line is oblique, the concept of it, as 
oblique, is altogether insufficient for representation. It slants 
right or left. This or that end is high, how much ? + 

The composite drawing of fifty-three pupils, average age 





* Psychology, William James, p. 228. 

+ In the tests for line 2 no lines were horizontal, none vertical, none parallel to each 
other «r the margin of the paper, no line prolonged would hit an angle. On the nine-by- 
six-inch paper the triangle sides were 3°4 inches, 3°05 inches, 1°55 inches. The longer 
diagonal of the trapezium measured 4°1 inches; the sides, 3 inches, 2°87 inches, 2°90 
inches, and 2°86 inches, The measurements for the chart were obtained by placing a test 
sheet over the drawn one, matching the edges with care, and making with a point holes for 
the true positions of corners, as mechanically located on test sheet. The errors were ag- 
gregated on a slip of paper and divided by the number of points (7). The greatest angle 
error was then selected and divided by 24 (because that figure seemed to make the angle 
error coeffective with the distance error). The result is added to the average of the first, 
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eleven (position on chart at G, a year and a half above the aver- 
age of their age), shows the vertical recorded nearly upright 
fifty-one times, greatest variation twenty degrees, while the ob- 
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lique lines of the trapezium show the maximum possible varia- 
tion forty-five degrees, with few lines near the right slant. 

The so-called child drawing, so much written about of late, 
that Herbert Spencer and many others deem of educational im- 
portance, may be described as line making without conscious 
effort—the graphic record of a muscular movement associated 
with a concept. It becomes more plausible as years advance, 
but never gets beyond caricature, and has no direct educational 
value. 

Drawing, to have educational value, must be the graphic 
record of a perceived fact. 





divided by 2. To get per cent, divide by 2 again and subtract from 100, because yj» 
inch = 1 per cent. Thus, total error, 2°1 inches; greatest angle error, 7°2°. 
$i «Jas; 72° 24= 8; 
3 
3 100 
6+2=3+2='15; “15 
85 per cent. 
When time is limited and an approximation is desired, the greatest angle error treated 
as above will give a result within two per cent of an average for a class. 
The angle error may be ignored where the personal position is not desired, as it will 
change the average center but little, the personal position very much, particularly of the 
concept recorders. 
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The drawing in itself is of no consequence except as it stands 
for the record of an exploration and discovery. The teacher, to 
succeed, must be able at a glance to determine whether the child 
is recording concept or percept. 

The result of training the child to explore, discover, and re- 
cord is shown by the dotted line beginning at the eleventh year 
on line 2 of large chart, ending at fourteenth year (No. 30). 
This line is the history of a parochial school. The pupils had 
thirty minutes’ exercise a week for about thirty weeks a year up 
to the first circle, from then on one hour a week for about thirty- 
five weeks a year. The average rate of increase in power of ob- 
servation equals maintaining the average rate from the ninth 
to the tenth year, to the fourteenth; twenty per cent above the 
average of their age, ten per cent above the adult average. The 
line beginning in a circle at the sixteenth year, ending at nine- 
teenth year at No. 19, is the history of a high-school class under 
the same drawing teacher as the above described. They received 
four times the training (one hundred and eighty hours a year) 
given the parochial school, and made, as the chart shows, exactly 
the same increase in two years that the former compassed in 
eighteen months. All the lines between these two are of classes 
trained by the same drawing teacher and the same method; the 
numbers in which they terminate indicate the number of pupils 
of which the circle is the center. 

Is it not possible that between the lines 30 and 19 we may 
read the record of the atrophy suffered because of too much 
instructing, by putting the child in possession of facts instead 
of faculties, described by Dr. H. E. Armstrong, F. R.S., and in 
the article* in which he also writes: “In the future all subjects 
must be taught scientifically at school, in order to inculcate those 
habits of mind which are termed scientific habits; the teaching 
of scientific methods—not the mere shibboleths of some branch 
of natural science” ? 

We see by the chart that the class that began to study draw- 
ing as a science at eleven, at twelve and a half had reached 
seventy-seven per cent, three and a half years in advance of the 
later class; they reached eighty-five per cent four years in ad- 
vance of the (31) boys of the high-school class, and that at an 
expenditure of one fourth the time. 

The value of this training is necessarily a matter of opinion. 
The regular teachers of the classes shown on the chart at posi- 
tions 29, 28, 33, 51, 39, 44, estimate that the one hour per week 
exercise in drawing as a science study, by the reduction of time 
required for a certain subject, makes the class of fourteen years 








* Popular Science Monthly, September, 1894. 
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equal one of fifteen years not so trained. Four of the teachers 
place the gain at from forty to fifty per cent in study power, 
One teacher (class position 44) puts the gain at one hundred per 
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ExpLanaTion oF Marks on Votuntary ATTENTION CHART. 
21,600 measurements of 2,700 individuals. 

The error to two inches may be read in tenths of an inch at right-hand end of horizontal line, 
at the left end read up the lines are five per cent apart; 0 per cent arbitrarily placed at 
eighth year; vertical lines divide year spaces fourth to twenty-first. 

Line No, 1 (at thirty inches and eighty-five per cent).—Externally sustained attention. All 
those reputed by coworkers to be superior are at or above this line by test No. 2. 

Line No. 2.—Voluntary attention. Average line of centers of groups trained in the schools 
of many States in the Union as wel! as Europe. 

Line No. 3 is the high limit of the above andendsin A. x marks the individuals through 
which the linc is drawn. From fourth year to fourteenth all are females. From fifteenth 
year up all are males. ? Marks the rather doubtful lower limit of groups. 

© Marks center of composite drawing, average age eleven. ~ High and low limit marks, 

@ Marks the center of three hundred and seventy pupils trained by free-hand drawing as a 
science study. 

O Marks known positions. 

mas Movement between measured centers. 

--—---- Supposed movement. 

oA Figure painters measured in the order named: E. A. Bell, Clark Crum, C. C. Curran, 
Kenyon Cox, Joseph Boston, Arthur B. Davies, Henry Prellwitz. 

oE Filty-three teachers. “ Iligh and low limit marks. 


cent in geometry, claiming to have covered certain ground satis- 
factorily in half the time usually needed for a class without the 
special training. 

By imagining line No. 3 (the high limit of group) prolonged 
downward and to the left, three years, and line No. 2 treated in 
the same way to the same age (one year), it will be seen that at 
the age of twelve months children are almost infinitely separated 
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in power of observation. At eight the average has reached, 
through the training of life’s experiences, to within hailing dis- 
tance of the leaders eighty-five per cent away; at fourteen the 
average will be seen to have gained on the leaders so much that 
only thirty-two per cent divides them. At twenty only twenty- 
five per cent stands between the average and the highest human 
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12th ith 16th e@ Personal positions of fifty- 
YEAR one pupils, class (51). 
35% o Center. 
Change in form of + Successful competitors for 
13th 15th 1ith 19th class (29). Pulitzer scholarship, 1896, 
YEAR —- (Centers six Fifty per cent of the candi- 
months apart. dates came from this class. 


Group E. 
@ Personal positions of fifty-three ? 
teachers. Ages placed at thir- attainment. By a more complete co- 


oboe pee for comparison. —_ ordination of scientific and educational 

eae methods, I believe there will be no 
trouble in raising the average, now at line 2, to the dotted line 
above it, beginning at eighth year, passing through (Fig. 30) at 
fourteenth year, ending at (B) twentieth year. 

This would make the power of the average child at twelve 
years, by the above-described test, equal to that now acquired by 
the average adult, and the gain would not be attained by giving 
power to a few already bright pupils who do not need it, but by 
bringing all those now weak up to or above the present average. 
(See charts 51 and 29.) The position of the fifty-three teachers * 
(chart E) represents as nothing else could the value of the in- 
struction received in the common and high schools in which they 
were trained, of which Mr. Wheelock says the results are “ not 
much of anything.” On this chart we find five individuals above 
the eighty-five-per-cent line, while chart 51 shows nineteen higher 
than eighty-five per cent and only two below the average line, as 
compared with sialeen below in the former group. 

The unsatisfactory condition mentioned by the Regents’ Head 
Inspector is due almost entirely to the methods of examining 





* This group may not represent the average standing of teachers at all, and it is only 
just to the many noble workers in the field of education to state that, so far as measured, 
all having charge of classes averaging over thirteen years of age range between eighty and 
ninety-five per cent, as the successful in all vocations do. 
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drawing. Teachers will teach for that which the examiner seeks, 
and the drawings shown will be as free from error, as neat and 
clean, as the spelling would be under the same plan of examina- 
tion, and have no more educational value. The ability to locate 
correctly is the foundation of success in free-hand drawing, and 
to a great extent in all the graphic arts. It can be as well tested 
in five minutes as in fifty. A glance at line 1, eighth year, shows 
that if the teacher has lent no greater aid to the class than sus- 
taining the attention during the exercise, the drawing that would 
without that aid be so badly located as to be almost unrecogniz- 
able may be made to appear on the eighty-five-per-cent line, ten 
per cent better than the average adult unaided would make it. 
That this is true will be recognized by all teachers who have 
studied the exhibitions of pupils’ drawings where a whole class 
seems to do excellent work. Sustaining the attention of the pupil 
is invaluable in instruction; by its power the child of any age 
above eight may learn as much fact in two minutes as the aver- 
age adult can wnaided in fifteen (see lines 1 and 2), but sustain- 
ing the attention makes voluntary effort unnecessary ; that which 
makes conscious effort needless makes it tmpossible. The power 
to direct the attention unaided by outside stimulus becomes atro- 
phied, observation impossible. The use of transparent planes, 
the theory of perspective, and all devices by which “ drawing is 
made easy,” only serve to rob it of educational value by putting 
the child in possession of technical tricks which make observing 
facts of no account. 

Having the child draw the familiar object from Nature is an- 
other fatal mistake. The familiar object and language co-ordi- 
nate to perfection. The child may study and try to represent the 
difference between two objects as seen without danger, but he will 
correctly describe that in language long before he can graphically, 
because he can, while looking, put what he sees into words; but 
to draw, he must look at a blank page and recall, what? The 
strongest impression, whether because of the recency, frequency, 
or intensity of it. I have known the recall to reach back a whole 
week, a month, three months, because of the greater intensity put 
into some former effort to observe objects associated with those 
to be represented, the concept of which the pupil, though four- 
teen years of age, was powerless to inhibit. It is to this inability 
to indefinitely continue the inhibition of the conceived thing, 
rather than to lack of knowledge or defective vision,* that most 





* Lucien Howe, M. D. (Popular Science Monthly, August, 1895), seems to think that 
eyesight plays an important part in accuracy as seen in drawing. The facts do not sustain 
the idea. A gentleman who has drawn the test twenty times, with an average error for 
each location of ‘075 of an inch, on one occasion made an error of only ‘033 of an inch, 
1°5°, and at this time it was discovered that so considerable was the astigmatism of his 
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of the local errors seen in the works of many masters, old and 
modern, may be attributed. 

If the free-hand drawings were set aside or destroyed as soon 
as made, it would remove the temptation that now exists to 
waste time in technical finish that might to the pupil’s lasting 
benefit be spent in new effort at discovery, discriminating differ- 
ences in various inclosed areas, values, or colors. 

We might then come to be able to see the beautiful in Nature 
spread at our feet, and in common things at our very door, and 
not as now, under the name of art, hew down the mind of the 
rising generation to the narrow notion that the beautiful must 
be sought only on the canvases and in the conventionalities of 
the past or present age of interpreters, however exquisite or 
grand their works may be. 





PRINCIPLES OF TAXATION, 


By DAVID A. WELLS, LL.D., D.C.L., 
CORRESPONDANT DE L’ INSTITUT DE FRANCE, ETC, 


XI.—THE EXISTING METHODS OF TAXATION, 


UBJECTS OF TAXATION.—The subjects of taxation, to 
use a happy generalization of Justice Field of the United 
States Supreme Court (Foreign-held Bond Case, 15 Wallace), 
“are persons, property, and business. Whatever form taxation 
may assume, whether as duties, imposts, excises, licenses, or direct, 
it must relate to one of these subjects. It is not possible to con- 
ceive of any other, though as applied to them taxation may be 
exercised in a great variety of ways.” 

With this postulate we are legitimately led up to the consid- 
eration of the ways or methods by which the State or Govern- 
ment, in virtue of its sovereignty, and on the ground of necessity, 
and solely for its support, taxes or compels contributions from 
the three above-enumerated subjects, for the purpose of defraying 
its expenditures. 

APPORTIONMENT OF TAXATION.—This department of the sub- 
ject of taxation, while the most practical and therefore the most 
interesting, is at the same time the one most obscure, and the one 
about which there is the most striking difference of opinion among 
writers on economic and fiscal subjects. The four maxims or 
canons laid down by Adam Smith in his Wealth of Nations, by 





right eye, which was chiefly used, that when looking at a pinhole ten inches off he saw 
two, about one tenth of an inch apart, and between these several more, yet the accuracy 
obtained was the highest ever recorded—98°34 per cent. 
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reason, as he claims, of their eminent justice and equality, have 
obtained such world-wide celebrity that they are almost always 
referred to as of unquestionable authority in all discussions of 
this subject, and have been thus characterized by an eminent 
French student and writer (M. Menier) on taxation: “When a 
legislator,” he says, “ brings forward a new scheme for taxation, 
he is always careful to say that it 7s not in contradiction with 
even one of these rules; and at the same time he never fails to 
invoke them as authority during a debate, even when he is actu- 
ally scheming to transgress them.” 

These rules are four in number, and are as follows: 1. “The 
subjects of every state ought to contribute to the support of the 
Government, as nearly as possible, in proportion to their respect- 
ive abilities—that is, in proportion to the revenue which they 
respectively enjoy under the protection of the state.” In the ob- 
servation or neglect of this maxim consists what is called the 
“equality or inequality of taxation.” 2. “The tax which each 
individual is bound to pay ought to be certain and not arbitrary. 
The time of payment, the manner of payment, the quantity to be 
paid, ought all to be clear and plain to the contributor and to 
every other person. The certainty of what each individual ought 
to pay is, in taxation, of so great importance that a very consid- 
erable degree of inequality (I believe, from the experience of all 
nations), is not near so great an evil as a very small degree of un- 
certainty.” 3. “Every tax ought to be levied at the time and in 
the manner in which it is most likely to be convenient for the 
contributor to pay it.” 4, “Every tax ought to be so contrived 
as both to take out and to keep out of the pockets of the people 
as little as possible over and above what it brings into the public 
treasury of the state.” 

But although almost universally accepted as the embodiment 
of the highest wisdom, the above four maxims or canons of Adam 
Smith have been and are, nevertheless, open to some criticism. 
In the first place, they are so general in their nature and so lack- 
ing in any precise rule or test for application, that they stand in 
the light of aphorisms; somewhat as the maxims “ Honesty is the 
best policy,” “ Never put off till to-morrow what can be done to- 
day,” etc., to which all respect is always given, except the desir- 
able one of practical use in actual cases. In fact, the originators 
of the very worst forms of taxation now existing might and 
probably would plead that their methods or practices were based 
on the ideas of Adam Smith, or were as near in conformity to 
them as was possible under the existing circumstances. Again, 
the first maxim or canon embodies two propositions antagonistic 
to each other, and one of which can hardly be considered correct; 
namely, that every citizen should pay taxes for the support of 
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the Government in proportion to his ability. For if, as almost all 
authorities are now agreed, taxes are the compensation which 
persons or property pay to the state for protection, then it of ne- 
cessity follows that where there is no protection, ability is no 
just guide for assessment. “ Where there is no protection,” said 
Judge Story (in the case of United States vs. Rice, 4 Wheaton, 
276), “there can be no claim to allegiance or obedience.” And that 
Adam Smith did not intend to have his first proposition fully 
accepted would seem evident from the circumstance that he added 
to it, and qualified it with these other words, “that is, in propor- 
tion to the revenue which they [the citizens] respectively enjoy 
under the protection of the state.” Montesquieu, who wrote at 
an earlier date, also enunciated even more clearly this common- 
sense and equitable principle, when he said (see Spirit of the 
Laws), that “the public revenues ought not to be measured by the 
people’s abilities to give, but by what they ought to give.” “And 
what they ought to give,” as has been remarked by another 
writer, “can, of course, be only measured by the benefit they are 
to derive.” 

DISCRIMINATING TAXATION.—The proposition that “the sub- 
jects of every state ought to contribute to the support of the 
Government in proportion to their respective abilities ” embodies 
also, and inferentially favors the policy of discriminating taxa- 
tion, and finds popular expression and justification in the asser- 
tion that the rich man needs more protection from the state than 
the poor man, has more interests to be guarded, and it is there- 
fore right that he should pay more in proportion to his fortune, 
“Tt is just,” says Sismondi, the Italian economist, “that all should 
support the Government in return for the protection it gives to 
their persons and properties, in proportion to the advantages 
society guarantees to them, and the expenses which it incurs on 
their account.” But the question is pertinent, to whom or to 
what class of its members does society afford the most protection 
or render the most service? Is there any standard by which 
such proportionality can be even approximately determined ? 
To these questions Mr. John Stuart Mill has made the following 
answer : 

“Tt can not be admitted,” he says, “that to be protected in the 
ownership of ten times as much property is to be ten times as 
much protected. Whether the labor and expense of the protec- 
tion, or the feelings of the protected person, or any other definite 
thing be made the standard, there is no such proportion as the 
one supposed, nor any other definable proportion. If we wanted to 
estimate the degrees of benefit which different persons derive 
from the protection of Government, we should have to consider 
who would suffer most if that protection were withdrawn; to 
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which question, if any answer could be made, it must be that 
those would suffer most who were weakest in mind or body, either 
by nature or by position. Indeed, such persons would almost in- 
fallibly be slaves. If there were any justice, therefore, in the 
theory of justice under consideration, those who are the least ca- 
pable of helping or defending themselves, being those to whom the 
protection of Government is the most indispensable, ought to pay 
the greatest share of its price; the reverse of the true idea of dis- 
tributive justice, which consists not in imitating but in redress- 
ing the inequalities and wrongs of Nature. Government must be 
regarded as so pre-eminently a concern of all that to determine 
who are most interested in it is of no real importance. If a per- 
son or class of persons receive so small a share of its benefit as 
make it necessary to raise the question, there is something else 
than taxation which is amiss, and the thing to be done is to rem- 
edy the defect instead of recognizing it and making it a ground 
for demanding less taxes.” 

M. Menier, of France, widely known as a manufacturer of 
chocolate, but who has shown himself to be an economist of re- 
pute and a most valuable member of the French Chamber of 
Deputies, in a comprehensive treatise on taxation (L’Impost sur 
le Capital, Paris, 1874; English translation, London, 1880) re-en- 
forces the conclusions of Mr. Mill respecting the popular theory 
of discriminating taxation by different though not less forcible 
arguments and illustrations, taking as a text the following remark 
of M. Léon Faucher, another distinguished French writer on eco- 
nomic subjects: “It seems just that he who, thanks to his talents, 
to his property, or his capital, procures for himself and his family 
the enjoyments of luxury should pay to the state a tribute pro- 
portionately more considerable than he who has only the produce 
of his daily labor to nourish and bring up his family.” “To 
those,” says M. Menier, “who do not reflect, nothing seems more 
simple than this proposition. A minimum of wants is spared 
taxation. In proportion as income increases the tax increases. 
Let us see the consequences. 

“ A principle is or isnot. A principle recognized as true ought 
never to be given up, whatever may be its apparent dangers. Once 
admitted, it must be submitted to, followed out to the end, and its 
consequences accepted. If by following out its consequences we 
perceive that we are getting at the absurd, we must return to the 
principle, and subject it again to the touch of observation. There 
are many who content themselves with stopping halfway, not 
daring to advance, and afraid to turn back to discuss the principle 
on which they have long relied. They are the inventors of 
compromises, who adjourn questions instead of solving them. 
“But taxation, it is claimed, may be ‘wisely progressive.’ I 
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know no more concerning a ‘ wise progression’ than I do about a 
‘wise addition’ or a‘ wise multiplication.’ A progression is or it 
isnot. If it is insignificant, then itisadelusion. The inequality it 
aims at destroying subsists intact. If a true progression in taxa- 
tion is established, here are the results we obtain: We will sup- 
pose, for example, that the tax ought to be trebled when the 
income is doubled ; then a tax of 10 francs on 100 francs of income 
would rise to 200 francs on 2,000 francs, to 600 francs on 4,000 
francs, to 1,800 francs on 8,000 francs, to 5,400 francs on 16,000 
francs, to 16,200 francs on 32,000 francs, to 48,600 francs on 64,000 
francs, and to 145,000 francs on 128,000 francs. I conclude that 
the principle that ends in such a consequence can only be false. 
What! the tax would one day exceed my fortune! I should be 
the debtor of the fiscal system that had absorbed more than my 
revenue. Then it would be for my interest not to augment it! 
I shall have accumulated only for the treasury, and the more I ac- 
quire the more rapidly I shall be despoiled. . . . That system may 
suit Utopians and retrograde people who completely absorb the 
individual in the state, but it will not suit those who, relying on 
facts, think the greatness and wealth of the state ought to pro- 
ceed from the development of individuals. It may suit those 
who seek equality at the basis, but not those who seek equality at 
the summit. The theory of progressive taxation is a vestige of 
the old prejudice.that regarded wealth as an evil, as a sort of 
theft from the rest of the country, and that it would be equitable 
to make the rich man atone or make reparation for the possession 
of his fortune and his pleasures. In warlike civilizations, where 
wealth was based on violence, it is not difficult to understand the 
legitimacy of this prejudice; but it finds no warrant in our in- 
dustrial civilization, where all wealth, to be legitimate, must be 
based on the appropriation of natural agents to our wants. But 
the partisans of a wise progression in taxation have found means 
of escaping from the absurdity of the above consequence—namely, 
confiscation. They propose that above a certain figure the pro- 
gression shall stop. Under such a system they would favor him 
who has but little money; but they would favor still more him 
whose wealth exceeds a certain limit. If you have £4,000 a year, 
you pay the maximum of the progression; if you have more 
than £4,000, the progression vanishes, A principle which ends in 
such consequences does not exist.” 

M. MENIER’s RuLEs.—To establish a system of taxation which 
will be equitable and effective without involving the principle of 
progressive or discriminating taxes, M. Menier regards the fol- 
lowing constructive rules as fundamental : 

1, Taxation should never be laid on circulating capital, “since 


every tax that obstructs circulation impedes production in a geo- 
VOL, L1.—57 
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metrical ratio.” 2. Taxation should be levied on the commodity; 
never on persons. 3. Taxes should never impede the liberty of 
labor. 4. Every tax ought to be levied as cheaply as possible, 
5. There should be but one sole and single tax—namely, on fixed 
capital.* 

THE TRUE MEASURE OF THE BURDEN OF TAXATION ON PRo- 
DUCTION.—In addition to the maxims, or canons, proposed by 
Adam Smith, another one, first pointed out by Mr. Edward At- 
kinson, of Massachusetts, is worthy of being added, and may even 
be regarded in the light of a fundamental principle; and that is, 
that the burden or injurious effect of a tax on production or ex- 
change is not to be measured by the ratio which the tax may bear 
to the gross value of the subject of taxation, but rather by the pro- 
portion which the tax bears to the profit which might normally or 
naturally result from undertaking a certain line of industry or 
product. To practically illustrate this, let us take an example, 
Let us suppose two men, A and B, to start shops for the manu- 
facture of machinery, each with a capital of $20,000, and that each 
in his operations expends $20,000 for coal and iron, $40,000 in 
wages, and $4,000 for transportation of the raw materials to the 
shops for manufacture. The total cost of the annual product of 
each shop will then be $64,000, or a little more than three times 
the capital; and a sale of their respective products, at the net 
price of $66,000, would yield the owners $2,000, or ten per cent 
profit. Now, suppose further that under such conditions A has a 
tax imposed on him of three and an eighth per cent upon the value 
of his product; it may be a customs or excise tax, or an increased 
rate of railroad freight. This amounts to $2,000 on the $64,000 of 
product—no excessive burden, it may be said, and only requiring 
A to sell his $66,000 for $2,000 additional. But suppose A can not 
get this $2,000 additional; and he certainly can not if the other 
man, B, is exempt from this three-and-an-eighth-per-cent tax, or 
contrives to evade it, and competes with A in the open market. 
Then, in such a case, this three-and-an-eighth-per-cent tax upon 
product manifests itself as ten per cent upon the entire investment 
and absorbs the entire profits which otherwise might have been 
realized ; so that the business of A first drags, then stagnates, and 





* M. Menier defines fixed capital as every utility of which the product does not change 
the identity, as useful machines, instruments of trade, profitable buildings, improvements 
of land, and the like. Circulating capital, on the other hand, produces utility only by be- 
ing transformed. It is represented by three elements—materials, goods, money. “ Facts 
prove that the suppression of circulation is a cause of ruin for the land as for every other 
source of production. Look at Spain since the expulsion of the Moors, who had carried to 
so great a height the theory and practice of agriculture. The land, having become the 
property of a few great families or the clergy, was consolidated. Its circulation ceased 
completely, and production ceased with it.” 
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is finally abandoned; while his workmen are discharged, the vil- 
lage where the shop is located runs down, the artisans, shop- 
keepers, and professional men connected with it complain of hard 
times and emigrate from the locality or the country, while the 
railroad fails to confer all the benefit to the community or profit 
to its stockholders that might be possible. B, on the other hand, 
exempt from the tax, keeps on working, and when hard times 
come continues his sales and the occupations of his workmen by 
taking five per cent profits instead of ten, and selling his goods, 
as he can afford to, at reduced prices to meet temporary condi- 
tions. Actual practical illustrations of the injustice and disaster 
consequent on such discrimination in respect to tax burdens and 
exemptions are afforded on a small scale in the history of much 
railroad management, and to a larger extent where two nations 
with different systems of taxation undertake to compete with each 
other in the sale of the products of their labor in the common 
markets of the world. We find here an explanation also of the 
immediate beneficial effects which attended the first tentative 
measures of reform in the British tariff instituted by Sir Robert 
Peel in 1842 and 1845, which, although consisting mainly in the 
removal of numerous small but obstructive duties, nevertheless 
started British industry forward by leaps and bounds, even before 
the larger burdens of tariff restrictions were removed in later years. 

As the characterizations of “poll,” “head,” or “capitation” 
taxes, the only possible form of direct taxation on a person, and of 
the advantages and disadvantages of indirect taxes, through the 
agency of which the Federal Government collects the largest pro- 
portion of its revenues, have been already pointed out, the field 
of discussion under this head is practically limited to the existing 
methods of State or local taxation on property and business, in 
contradistinction to national or Federal taxation, or to the system 
under which nearly six tenths of all the contributions which the 
people of the United States make for the support of their govern- 
ments are assessed and collected. 

In Great Britain about two thirds of the revenue of the king- 
dom is from “local” in contradistinction to “national” taxation 
—£53,000,000 in 1890. Of this amount some £32,000,000, or about 
three fifths, is raised by rates on the annual value of land and 
house property in various localities. The next largest source 
of local revenue is from tolls, dues, etc., from docks, piers, har- 
bors, ferries, and markets, and yields over £7,000,000, or thirteen 
per cent of the total. The total expenditures for local purposes in 
1890 were returned at £67,000,000; the difference between local 
expenditures and receipts being made up by contributions or 
grants from the inland revenue department of the kingdom and 
by municipal loans, The aggregate local debt of the kingdom is 
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about one third of the national debt, and has been mainly in- 
curred for municipal and urban improvements, such as water and 
gas supply, markets, tramways, parks, libraries, public baths, 
wash houses, drainage, and other improvements. The purposes 
for which the proceeds of local taxes are expended in the United 
Kingdom are mainly for poor relief, gas and water supply, schools, 
police, asylums, etc. In a report made to the British Association 
for the Advancement of Science in 1870 by Mr. Stanley Jevons, 
it was stated that the methods by which the local taxes of the 
kingdom were then levied were substantially according to an act 
passed in the reign of Elizabeth. 

POPULAR THEORY OF TAXATION IN THE UNITED STATES 
STATED AND EXAMINED.—The general idea which constitutes the 
basis of the system of State or local taxation mainly recognized 
in the United States (though not in other countries), and gener- 
erally known and designated as “the general property taz,” is 
founded on the assumption that, in order to tax equitably, it is 
necessary to tax everything; the term everything being at the 
same time used in a sense so indefinite as to embrace not merely 
things in the nature of physical actualities other than persons, 
but also persons, incomes, rights, representatives of property, 
titles, trusts, conclusions of law, debts, and in short any act of 
assessing capable of resulting in the obtaining of revenue. As a 
logical consequence of this idea, the exemption of anything from 
taxation is furthermore held to be not only impolitic, but unjust, 
and if made necessary by circumstances, as something to be 
regretted. 

The general property tax for general State purposes exists in 
all but four of the States of the Federal Union—Delaware, New 
Jersey, Pennsylvania, and Wisconsin. In Delaware there has 
been no property tax since 1877, as its expenses are defrayed 
mainly by licenses and taxes on railroads. In New Jersey there 
is only a school tax on property, but no property tax for general 
State purposes. In Pennsylvania the State tax is levied only on 
personal property. In Wisconsin the so-called State tax is levied 
only to defray the interest on the debt, and for the purpose of con- 
tributing to the university (one eighth mill tax), schools (one mill 
tax), and expenditures on account of the insane. But there is no 
property tax for general purposes. In addition to these four cases 
a property tax is levied in Vermont only in case the corporation 
taxes do not suffice to pay the entire expenses of the State (Selig- 
man, Financial Statistics of the American Commonwealths, 1889).* 





* The statutes of Massachusetts enacted for making this system of taxation effective, 
and which have been substantially adopted by most of the States of the Federal Union, 
thus specify the objects, persons, and property that shall be subject to taxation: 
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Equally popular and plausible is the argument by which this 
assumption, and the administrative system based upon it, is up- 
held and defended. “Is not all property,” it is asked, “either 
directly or through its owner, protected by the state or sover- 
eignty ?” “Do not all persons owe allegiance to the state ?” 
And if so, “why should not all persons and property contribute 
to the requirements of the state for revenue in proportion to their 
ability ?” 

But, popular and plausible as are the arguments and assump- 
tions for such a system of taxation, which, in the case of the 
United States, has been made operative under State, municipal, 
and local governments over the persons, property, and business 
of over seventy millions of people, and fortified by a vast amount 
of adjudication, it will require but little investigation and analy- 





Section 1. A poll tax shall be assessed on every male inhabitant of the Commonwealth 
above the age of twenty years, whether a citizen of the United States or an alien. 

Sec, 2. All property, real and personal, of the inhabitants of this State, not expressly 
exempted by law, shall be subject to taxation. 

Sec. 3. Real estate, for the purpose of taxation, shall include all lands within this 
State and all buildings and other things erected on or affixed to the same. 

Sec. 4. Personal estate shall, for the purposes of taxation, include goods, chattels, 
money, and effects, wherever they are, ships and vessels at home or abroad, money at inter- 
est, and other debts due the persons to be taxed more than they are indebted or pay inter- 
est for, but not including in such debts due any loan on mortgage of real estate, taxable as 
real estate, except the excess of such loan above the assessed value of the mortgaged real 
estate, public stocks and securities, bonds of all railways, including street railways, stocks 
in turnpikes, bridges, and moneyed corporations, within or without the State, the income 
from an annuity, from ships and vessels engaged in foreign carrying trade, and so much of 
the income from a profession, trade, or employment as exceeds the sum of two thousand 
dollars a year; but no income shall be taxed which is derived from property subject to 
taxation. 

The statute exempts from taxation the property of the United States and of the State; 
of the literary, benevolent, charitable, and agricultural institutions or societies incorporated 
within the State; all property of the common school districts; the household furniture of 
every person not exceeding one thousand dollars in value, and wearing apparel ; farmers’ 
utensils, not exceeding three hundred dollars in value ; houses of religious worship; mules, 
horses, and neat cattle less than a year old; swine and sheep less than six months old ; and 
“ the polls and estates of persons who by reason of age, infirmity, and poverty are unable 
to contribute fully to the public charges.” 

“No ship or vessel, unless actually engaged in foreign trade, or in part undergoing 
repairs, shall be deemed to be engaged in such trade.” 

The statutes of the State of New York to the same effect are more concise, but equally 
comprehensive. They provide: 

1, “ All lands and all personal estate within this State, whether owned by individuals or 
by corporations, shall be liable to taxation, subject to the exemption hereafter specified. 

2. “ The term ‘ personal estate’ and ‘personal property’ shall be construed to include 
all household furniture, moneys, goods, chattels, debts due from solvent debtors, whether 
on account, cuntract, note, bond, or mortgage, public stocks and stocks in moneyed corpora- 
tions ; they shall also be construed to include such portion of the capital of incorporated 
companies, liable to taxation on their capital, as shall not be invested in real estate.” 
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sis to satisfy any one who can divest himself from the infiuence 
of old prejudices of the truth of the following propositions: First, 
that the assumption that it is necessary to assess everything in 
order to tax equitably involves an impossibility, and therefore 
unavoidable inefficiency, injustice, and inequality in administra- 
tion; second, that, as popularly used in respect to matters per- 
taining to taxation, the term property is made to apply equally 
to ‘entities and to symbols or non-entities, which is in itself an 
absurdity ; and, finally, that the outcome of all this is a system 
which powerfully contributes to arrest and hinder natural devel- 
opment, to corrupt society, and is without a parallel in any coun- 
try claiming to be civilized. And, in illustration of this latter 
point, it may be added that, notwithstanding recent discussions 
and publications, this whole subject is yet so unfamiliar to the 
people of the United States that probably nine out of ten of its 
best-informed and collegiate educated citizens, and even members 
of the bar, take it for granted that the method of assessing and 
collecting taxes for local and municipal purposes is substantially 
the same all the world over; and would be greatly surprised to find 
on investigation that the American system is one of the things that 
is exclusively American and so little esteemed by the people of 
other countries as to be for such reasons strictly “ non-exportable.” 

TAXATION OF REAL EstaTE.—Attention is first asked to the 
defects of this system in respect to the taxation of real property. 
Here everything, as the term implies, is real, tangible, visible; 
something which can not be concealed ; something which can not, 
under any circumstances, be removed beyond the jurisdiction of 
the State, except by transfer to the Federal Government; some- 
thing concerning which the laws and decisions of the courts har- 
monize rather than conflict. In the valuation of real property, 
furthermore, it is possible to apply such tests and verifications as 
will restrict the errors of estimate within comparatively narrow 
limits. It would also seem as if the law as it exists upon the stat- 
ute books of most of the States was sufficiently clear and explicit 
in its declaration and mandate. Thus the language of the statute 
of the State of New York is as follows: 

“ All lands within this State, whether owned by individuals 
or corporations, shall be liable to taxation. The term ‘land’ 
shall be construed to include the land itself, all buildings, struc- 
tures, substructures erected upon, under, or above, or affixed to 
the same; all wharfs and piers; all bridges; all telegraph lines; 
all surface, underground, or elevated railroads and the iron there- 
on; all mains, pipes, and tanks laid or placed in, upon, above, or 
under any public or private street or place; all trees and under- 
wood growing upon land; and all mines, minerals, quarries, and 
fossils in and under the same.” 
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“In most of the States of the Federal Union the tax laws re- 
quire that the assessment of all property shall be at its full and 
fair cash value; and the judicial authorities of the United States 
have furthermore held that the requirement of approximative 
equality inheres in the very nature of the power to tax, irrespec- 
tive of any constitutional or statute provisions. 

In the State of New York each assessor on the completion of 
his official labors subscribes an oath of which the following is the 
material portion : 

“We do severally depose and swear that we have set down in 
the foregoing assessment roll all the real estate in » accord- 
ing to our best information, . . . and that we have estimated the 
value of said real estate at the sums which a majority of the as- 
sessors have decided to be the full value thereof.” And the law 
further provides that “every assessor who shall willfully swear 
false.in taking and subscribing said oath, shall be guilty of and 
liable to the penalties of willful and corrupt perjury.” 

It is difficult to see how language, other than this, could be 
made more clear and explicit; and it is accordingly evident that 
if the law fails in its execution, as it certainly does, the fault is 
~not in the statute but in its administration. 

Let us now see what are the acknowledged facts in respect to 
the valuation of real property in New York and other States 
where the observance of substantially like conditions are impera- 
tive. 

In some instances in New York the valuation of real estate for 
taxation is reported as low as twenty per cent of its real value. 
In a majority of cases in the country the rate varies from twenty- 
five to thirty-five per cent, and rises in the cities to fifty and pos- 
sibly sixty per cent of the maximum. In one case, mentioned in 
the report of the State assessors in 1879, two adjoining counties of 
the State made a difference of twenty thousand dollars per mile 
in assessing the same railroad. In short, there can not probably 
be found a single instance in the whole State, unless possibly in 
the case of certain unoccupied lands, the property of non-residents, 
where the law as respects the valuation of real property is fully 
complied with, and where the oaths of the assessors are not wholly 
inconsistent with the exact truth. The official reports of other 
States abound with like reports of flagrant inequalities in the as- 
sessment of real property. As a rule, where assessors are depend- 
ent for their tenure of office on political favoritism, there is no 
pretense, notwithstanding their oath, of complying with the law.* 








* “The strife between counties to reduce assessments has not ceased, and in all proba- 
bility will not as long as assessors are elected, or selfishness be a passion in the human 
breast.” — Report of the California State Board for the Equalization of Taxes, 1885-86. 
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When, as is often the case, a State tax is apportioned to the several 
counties of the State, and by the counties to their respective towns, 
there arises a double competition between assessors of counties in 
the aggregate and of the towns for making the lowest possible 
valuation of property, especially real estate. 

In a large number of States (twenty-one in 1890) an attempt 
has been made to correct the undervaluation of property right- 
fully subject to taxation by creating boards of equalization, with 
power to raise or lower the valuations of county officials, with a 
hope of securing substantial uniformity; but this measure has 
not been successful, and the most intelligent members of such 
boards have recorded their opinions that it is impossible under 
the present system to effect any just distribution of the incidence 
of taxation. 





“SOME UNRECOGNIZED LAWS OF NATURE.” * 
By C. HANFORD HENDERSON. 


N Some Unrecognized Laws of Nature, Mr. Singer and Mr. 

Berens have restated the riddle of the universe, and have 
made a brave attempt to solve it. 

It has not been the good fortune of modern science to give us 
a coherent philosophy of things so much as it has been to give us 
@ very nice measurement of them. Its triumphs have been for 
the most part quantitative. “We have only so much science as 
we have mathematics.” One might almost say that science has 
become a branch of applied mathematics. In the case of the 
luminiferous ether, and in some other departments of physical 
inquiry, one might even go a step further, and assert that science 
is mathematics, pure and simple, dealing only with signs and 
symbols, and quite unregardful of the realities of experience. 
Brilliant and successful as this treatment has been, it does not 
satisfy all the demands of the spirit. The old sense of wonder 
and inquiry is still unappeased. One is often tempted to stop in 
the midst of one’s measuring rods and balances, and put again 
the old question, the eternal Why ? 

It is this sentiment which makes us turn with some eagerness 
to such a book as the one before us. It is an inquiry, not into 
the phenomena of Nature, but into their causes, and more par- 
ticularly into the cause of gravitation. At the present time, we 
have no theory of gravitation. The several guesses that have 





* Some Unrecognized Laws of Nature: An Inquiry into the Causes of Physical Phe- 
nomena, with Especial Reference to Gravitation. By Ignatius Singer and Lewis H. Berens. 
Illustrated. New York: D. Appleton and Company, 1897. Pp. 511. Price, $2.50. 
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been made at it, have never been taken seriously enough to merit 
the name of theory. With the strictly orthodox, indeed, the cause 
of gravitation is no longer open to discussion. It has been rele- 
gated once for all to the region of the unknowable. A book, there- 
fore, which throughout five hundred pages not only proposes to 
discuss this forbidden problem, but also professes to solve it, will 
attract attention for its boldness, if for nothing else. One begins 
to read with large sense of expectation. 

The volume is divided into four books, which deal respectively 
with methods of inquiry; with first principles; with phenomenol- 
ogy, or “ the interconvertibility of forces”; and finally with grav- 
itation. All the books seem to us of value. They have been 
arranged with considerable cleverness, for the effect is cumu- 
lative. 

The first book is largely psychological. Its main content has to 
do with methods of inquiry and of verification, and with sources 
of error. It maintains, and we think very properly, that our 
greatest need at the present time is a revision of our conceptions 
rather than any further confirmation of our observational or ex- 
perimental data. In all cases the causes of phenomena are infer- 
ential, and are necessarily colored by our prior conceptions along 
the same lines of inquiry. Our stock in trade, when we come to 
philosophize, is simply the report of our own imperfect senses, 
helped or hindered, as the case may be, by our equally imperfect 
reasoning. The same facts may come into different minds, but 
they have far from equivalent values. It is comparatively easy 
to agree about the facts, but far from easy to agree about their 
interpretation. The interpretation is necessarily subjective, and 
is conditioned by many factors outside the phenomena them- 
selves. Remembering this, one will be disposed to agree with 
the authors that apparent absurdity is not a legitimate refuta- 
tion of any new and strange theory. It is only the absence of 
similar conceptions that makes the new view absurd. Nor does 
the correspondence of any theoretical view with prior conceptions 
offer the least confirmation of the view itself. Its agreement with 
preconceived ideas may prevent its seeming absurd, but does not 
prevent its being untrue. The so-called “confirmations” of phi- 
losophy and science will always bear re-examination, indeed de- 
mand such periodical re-examination, and the more so in propor- 
tion to their seeming certainty. The shores of the ocean of truth 
are thickly strewn with the wrecks of many a fair theory, as 
beloved in its day as the most cherished beliefs of our own day. 
Equally true is it that agreement between phenomena and theory, 
however perfect it may be, is not confirmation, for it is to be 
remembered that the theory itself was deduced from these very 
phenomena. The argument that such agreement constitutes proof 
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is very plain reasoning in a circle—from which Heaven defend 
us all, and particularly our neighbor! The only evidence of this 
sort that is confirmatory must be a posteriori. If, from the con- 
sideration of things in general, a universal principle is brought to 
light, then the agreement of subsequently discovered or subse- 
quently considered phenomena with this principle is strong evi- 
dence in favor of the probable truth of the principle itself. These 
considerations apply nowhere perhaps with greater force than in 
the investigation of gravitation. The problem is practically where 
Newton left it, unless indeed it has been rendered even more dif- 
ficult by our inheritance of debarring ideas. The concluding 
chapter of the first book is wisely given to a psychological study 
of the current view of gravitation. The basic principle is not far 
to seek. It lies in the doctrine that gravitation is proportional to 
mass, and that mass is constant. With this conception firmly 
fixed in the mind, the interpretation of the phenomena of gravi- 
tation becomes a foregone conclusion. Yet the present authors 
show that this conception is far from being a necessary deduction 
from the facts of gravitation, is indeed probably a false deduc- 
tion. Their experiments and reasoning lead them to believe, and 
the belief is supported by other observers, that either mass is not 
constant, or else that gravitation depends upon other factors than 
simple mass and distance. This alternative, however, as we 
shall see, is merely verbal. 

Many of the psychological considerations in this first book are 
very obvious, yet they are none the less necessary, and we com- 
mend most highly the skillful vestibule which Mr. Singer and Mr. 
Berens have constructed to their new Temple of Truth. 

The second book has to do with first principles. These the 
authors find to be four—persistence, resistance, reciprocity, and 
- equalization. The four primary principles represented by these 
terms are at the basis of the whole work, and of their truth and 
adequacy the authors express themselves as having no misgivings 
whatever. They believe that the entire phenomena of the visible 
universe can be explained by referring them to these principles. 

The principle of persistence grows out of a consideration of 
Newton’s first law of motion: “ Every body perseveres in its state 
of rest, or of uniform motion in a right line, unless it is compelled 
to change that state by forces impressed thereon.” This is, of 
course, only the principle of inertia, which is simply another, and 
it has always seemed to us an unnecessary, statement of the prin- 
ciple of causation. Nothing happens without a cause. It is per- 
haps well to emphasize this principle when fighting superstitions 
and other hobgoblins; but in an intelligent world it may be 
taken for granted as one of those primary conditions of thought 
which need neither statement nor discussion. The habit of speak- 
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ing of inertia as if it were a “property” of matter, and the use 
made of it in current mechanics, has long seemed to us mischiev- 
ous. The present authors modify this law to read, “ All matter 
tends to persevere in whatever state it may happen to be and to 
resist change.” In this form the law is more catholic. By per- 
sistence the authors mean “the tendency of all matter to remain 
in any given state, even after the conditions are altered (i. ¢., a 
quality), while the term resistance is used to denote the intensity 
of this persistence (i. e., a quantity).” The gain is not simply one 
of terminology. It is a real gain, since it allows us to substitute 
a simple idea, that of relative persistence or resistance, for the 
somewhat complex and dissimilar ideas represented by such 
terms as impact, inertia, latency, conductivity, charge, etc. 

The principle of reciprocity is founded on another dictum of 
Newton’s, that “all reactions are mutual and are directed to con- 
trary parts.” This means very simply that every change involves 
at least two bodies, and that no body acts upon another, but 
rather that two or more bodies react with one another. This fol- 
lows, indeed, from the principle of persistence. Since a change 
of state in any body can be brought about by external agencies 
only, it must follow that the persistence of this body can only be 
overcome by the expenditure of a certain amount of resistance 
on the part of the second or reacting body, and a corresponding 
change in its own state, 

_ The two corollaries growing out of this law are also very 
important: 

“1, Bodies can react with each other only when there is a 
difference of state in respect of any quality or tendency; and— 

“2. The extent or intensity of the reaction will be propor- 
tional to this difference, and will cease altogether when relative 
equalization has been reached.” 

This second corollary really involves the fourth primary prin- 
ciple, that of equalization, in virtue of which all bodies tend to 
come to a common state, and the drama of the universe, the 
flux and flow of things, goes on eternally. It might at first seem 
that with the operation of this principle of equalization the uni- 
verse would at last, like a spent clock, run down and stop. Such 
a view has indeed found expression in that modern and now 
famous doctrine, the dissipation of energy. A universe com- 
pletely run down, a dead uniformity of condition, are among the 
striking spectacles of modern scientific speculation. It is not 
that we see any loss of action in the cosmic drama. On the con- 
trary, it goes on unceasingly. It is only that a limited concep- 
tion of the principle of equalization requires such ultimate uni- 
formity. But there is another element that must needs be taken 
into consideration. The establishment of relative equilibrium 
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between any two bodies would at once disturb the equilibrium 
existing between them and other bodies, and so tend to produce 
an unending series of readjustments. Furthermore, equalization 
with respect to any one quality or tendency does not mean equal- 
ization with respect to all. We have thus a twofold source of 
variation, and the conception of eternal change becomes at once 
less impossible than the conception of eternal rest. In addition, 
the doctrine of the dissipation of energy involves a fatal contra- 
diction. If the world be running down by the conversion of all 
available energy into heat, how comes it about that the universe 
is at the same time cooling off by the loss of heat? The answer 
that the heat energy is being transferred to the ether is not satis- 
fying, and it is particularly unsatisfying if one does not believe 
in the ether. An examination of the phenomena would lead one 
to the very contrary conclusion—that the world machine is not 
running down and that the universe is not cooling off. 

The third book, on phenomenology, starts out with the denial 
of “force” and “energy” as separate physical entities, and seeks 
to find an explanation of acceleration and retardation, heat and 
molecular reaction, electricity and magnetism, conduction and in- 
duction, in terms of persistence, resistance, reciprocity, and equal- 
ization. Energy is regarded not as a cause of phenomena, but as 
a result, while “force” is dismissed as a metaphysical pitfall 
which has already claimed too many victims. The attempt is 
necessarily somewhat lengthy (it occupies two hundred pages), 
and the more so since the milk of human kindness in these two 
writers has not yet been condensed, but in the main it is a very 
successful attempt. It proceeds upon the true scientific principle 
—the search for similarities rather than for differences. 

The same book also takes up the much-discussed question of 
action at a distance. We all remember Newton’s words: “That 
gravitation should be innate, inherent, and essential to matter, so 
that one body may act on another at a distance through a vacuum 
without the mediation of anything else, by and through which 
their action and force may be conveyed from one to another, is to 
me so great an absurdity that I believe no man who in philosoph- 
ical matters has a competent faculty of thinking can ever fall 
into it.” But experience shows that equalization between two 
bodies in different states of excitation takes place the more readily 
in proportion as the intervening resistance is less, It is a natural 
inference, therefore, that the very most favorable condition for 
such equalization would be the absence of all resistance—that is, 
the absence of any intervening medium. Experiments with 
vacuum tubes confirm this inference. The more perfect the ex- 
haustion the more perfect the transmission ; and this is true not 
only of heat, light, and electricity, but as well of gravity itself, 











“SOME UNRECOGNIZED LAWS OF NATURE.” 781 


since bodies fall more readily in vacuo than in air. There is an 
important distinction between kinematic and dynamic reactions. 
The first, or primary reactions, not only can but always do take 
place at a distance, and in view of the undoubted fact any discus- 
sion of the possibility is idle in the extreme. But it is very differ- 
ent in the case of secondary or dynamic effects. There is, strictly 
speaking, no reaction between the bodies concerned. They have 
no attraction for each other. They merely happen to get in each 
other’s way when one or both are undergoing some kinematic 
reaction. A falling body may meet a second body thrown up- 
ward, and the path of each will be notably altered, but the reac- 
tion will be purely dynamic, and as such absolutely dependent on 
contact. These secondary reactions happen to be the ones with 
which we are the more familiar and upon which we have allowed 
our minds to play the more freely. The old question, “Can a 
body act where it is not?” is only applicable to dynamic reac- 
tions, but is not at all pertinent in the discussion of kinematic 
reactions. In the first case, no one doubts the inability of a body 
to push or pull another without actual contact. In the second 
case, the facts leave no room for discussion. 

The concluding book, on gravitation, is naturally the piéce de 
résistance of the whole, and seems to us of high interest and im- 
portance. The other books lead up to it very cleverly. Newton 
himself, as we have seen, had no theory of gravitation, or at least 
was extremely careful not to publish it if he ever had one. 
Later disciples, however, have been less cautious, and the Newto- 
nian view has been erected into something of a theory. This 
assumes that all matter attracts all matter, and this quite inde- 
pendently of its state of excitation. The intensity of the attrac- 
tion has been formulated in the well-known law that gravity is 
proportional to the mass and inversely proportional to the square 
of the distance. But mass, as Newton used the term, is synony- 
mous with weight, and weight is simply the measure of gravity, 
so that this fine-sounding phrase amounts only to this, that gravity 
is proportional to gravity, a statement which can not: be said to 
materially help on the cause of truth. The Newtonian view as- 
sumes the constancy of mass or weight, but does so without the 
least experimental verification, and indeed in the teeth of much 
contrary evidence. It is true that modern physicists distinguish 
between mass and weight, making the former term stand for 
amount of matter (whatever that may mean) and the latter for 
the measure of gravity. But in this sense mass is a purely meta- 
physical quantity. 

Now, there are two classic experiments for determining the 
density of the earth that seem at first sight to establish the cur- 
rent view that all matter attracts all matter. These are the 
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Cavendish experiment, in which the attraction of lead balls of 
known mass is measured by means of a torsion balance, and so 
compared with the attraction of the earth; and the Schiehallion 
experiment, in which a plumb line is suspended near a mountain of 
known mass, and the deflection of the line from the vertical care- 
fully measured. But both experiments proceed upon the assump- 
tion that all matter attracts, and prove nothing. 

This review of the Newtonian conception serves as a preface 
to the authors’ own theory, which is a direct outgrowth from the 
four primary principles deduced in an earlier book—persistence, 
resistance, reciprocity, and equalization. Briefly stated, their 
theory is that two bodies in different states of excitation and free 
to move will move toward each other, the intensity of attraction 
being proportional to the difference in the excitation. Bodies in 
the same state—that is, in equilibrium—have no attraction for 
one another, and there will be no gravitation manifested between 
them. This is a direct contradiction of the Newtonian position 
that gravitation is universal. The excitation of a body may be 
increased by heat, light, electricity, or magnetism, and conse- 
quently the attraction, weight, or mass may be changed by a 
change in the physical conditions. This has been repeatedly 
shown by experiment, but with the idea of the unchangeableness 
of gravity firmly fixed in the mind the results of the experiments 
have always been explained on other grounds. According to the 
new view, terrestrial gravitation is entirely due to the different 
states of excitation which prevail on the outside of the globe and 
on the inside, and notably to the difference in thermal condition. 
Heating a body on the surface of the earth ought, by lessening 
this difference, to reduce the attraction—that is to say, the weight 
—and such is actually the case. Every one who has worked in the 
laboratory knows that a hot platinum crucible weighs several 
milligrammes less than the same crucible when cold. This was 
formerly attributed to ascending currents of hot air, but the ex- 
planation no longer holds. These and other similar experiments 
have recently been repeated under conditions which do not admit 
the existence of convection currents, and the loss of weight is 
still observable. 

With permission we quote from a letter recently received from 
Mr. Paul R. Heyl, of Philadelphia: “I have been making a curi- 
ous experiment since I got back within reach of an analytical 
balance. I took a piece of three-quarter-inch glass tubing, sealed 
it at one end, and choked it slightly about one inch from the sealed 
end. In the lower chamber thus formed I placed dilute sulphuric 
acid, and dropped in a piece of solid caustic potash, which was 
arrested at the choke. I then sealed off the upper end of the tube 
about two inches above the choke. This arrangement I then 
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packed in cotton in a light glass cylinder, one and three quarter 
inches diameter by six and a half inches high, and closed the 
mouth of the cylinder by a flat cork carefully paraffined so as to 
be air-tight. The apparatus was then placed upright on the bal- 
ance and counterpoised carefully. The balance beam was then 
lowered and the apparatus removed from the pan, held inverted 
for a second or two, and replaced on the pan. On raising the 
beam and releasing the pans a distinct loss of weight made itself 
immediately apparent, some seven to nine scale divisions. (The 
apparatus weighed from one hundred and ten to one hundred and 
twenty grains.) After some three quarters of an hour the normal 
weight returned. 

“This loss of weight could not be due to the fact that I was 
weighing a vessel filled with air partially rarefied by the heat 
produced, for both vessels were closed air-tight. Nor could it 
be due to currents of hot air rising (the usual explanation in 
text-books) for two reasons: first, because the loss of weight was 
immediate, and, owing to the cotton packing, the outside of the 
apparatus did not become perceptibly warm to the touch for three 
quarters of a minute, and never became more than barely warm ; 
secondly, because the effect noticed was too great to have been 
produced by convection. ... It would seem, then, that convec- 
tion currents have been greatly overestimated, and that the loss 
of weight noticed in weighing hot bodies is in large part a true 
effect. Either mass is a function of temperature, or else (which 
is more probable) heat weakens gravitation just as it weakens 
magnetic attraction, only that the magnetic attraction does not 
come back when the steel cools.” 

Furthermore, the authors show that the combining weights of 
the elements vary with the temperature, and they record a series 
of very interesting experiments. When applied to celestial gravi- 
tation, to the motion of the earth and other planets, and to their 
apparent irregularities, the new theory leads to surprising conclu- 
sions. If it stand the test of a more widespread examination, it 
will entirely change our conception of astronomical physics, and 
make necessary a radically different cosmology. The specula- 
tions in this department, however, are put forward very tenta- 
tively, and more by way of suggestion than as settled cofvictions. 
It will be noticed here, as elsewhere throughout the book, that 
the observed phenomena of Nature are not called in question, but 
only our conceptions and interpretation of them. 

In conclusion—and it is quite time that we should stop—we 
are disposed to believe that Mr. Singer’s and Mr. Berens’s book is 
destined to attract wide attention, perhaps to provoke warm con- 
troversy, and certainly to stimulate wholesome doubt and inquiry. 
It has a high value quite aside from whether one accepts the 
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main conclusions or not, and we commend it to the serious con- 
sideration of those interested in the world-riddle. We can not 
forbear the remark, however, that even if we accept the conclu- 
sions, the cause of gravity is still to be sought. If we attribute 
it to the mutual attraction of bodies in different states of excita- 
tion, we have advanced a proximate cause for the attraction, but 
we have not explained why this is a cause or how it acts. We 
have but carried the inquiry one step further back. 


“ Veil after veil will lift—but there must be 
Veil upon veil behind.” 





SCIENCE AT THE UNIVERSITY OF CHICAGO. 


By Pror. FREDERICK STARR. 


HILE it is true that buildings do not constitute a univer- 

sity, it is also true that any description of science work at 
a university must give considerable prominence to buildings, 
Museums, laboratories, and observatories must be definitely con- 
structed for the work which they are intended to perform; if 
there are peculiar and individual features in the instruction, some 
hint of these at least must appear in the structures in which this 
instruction is to be given. The buildings of the University of 
Chicago, with the exception of its astronomical observatories, are 
located upon a piece of ground in the southern part of the city, 
between Washington and Jackson Parks. These parks are con- 
nected by the Midway Plaisance, which, since the time of the 
World’s Columbian Exposition, has been developed into one of 
the finest boulevards in the city. The property of the university 
fronts on this handsome driveway, and consists of four ordinary 
city blocks containing twenty acres. The portions of the streets 
intersecting this piece of ground have been vacated by the city, 
leaving the campus unbroken. Before a single building was 
erected the architect, Henry Ives Cobb, drew up a general study 
for the mass of constructions, which it is hoped will be finally 
erected. Ultimately the buildings will form a series continuous 
around the four sides of the campus, but with entrance ways at 
the middle of each side. In the great court thus inclosed -will 
be separate buildings for museums, libraries, and laboratories. 
While some changes in the buildings thus planned have been 
necessitated, the idea in general has so far been carried out, and 
will be in the future. Many years must elapse before the plan 
is completely realized, but much has already been done. One 
temporary and sixteen permanent buildings have been erected; 
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of these seventeen buildings upon the campus, eight are specifi- 
cally buildings for scientific purposes—Kent Chemical Labora- 
tory, Ryerson Physical Laboratory, the four new Hull Biological 
Laboratories, Walker Museum, and Haskell Oriental Museum. 
All the buildings of the university are composed of the same 
material—a fine-grained gray freestone. Forming parts of one 
architectural design, all are built in one style, middle English 
Gothic. No two buildings are quite alike, but all are consist- 
ent, and produce, when taken together, a harmonious effect. 

The Kent Chemical Laboratory was the first building devoted 
to science finished on the campus. It is the gift of Mr. Sidney A. 
Kent. In the hallway is a simple bronze portrait tablet bearing 
the inscription: “This building 
is dedicated to a fundamental sci- 
ence in the hope that it will be a 
foundation stone laid broad and 
deep for the temple of knowledge 
in which as we live we have life. 
—SripNEY A. KENT.” 

The arrangement and charac- 
ter of chemical laboratories are 
matters so definitely fixed by 
years of experience that few 
points of detail in reference to 
any one deserve mention. The 
Kent Laboratory is, however, 
well equipped for its work. In 
the basement are gas furnaces, 
seven in number, with air blasts 
for giving high temperatures. 
The ground floor contains lecture 
room, room for gas analysis, and 
rooms for advanced work in or- 
ganic preparations. A chemical museum has been begun here 
which is to be greatly developed later. The second floor is devoted 
to research work and organic chemistry. Upon it also are the 
chemical library, combustion room, and sealed-tube room. Upon 
the third floor are the general laboratories for beginners, rooms for 
quantitative and qualitative analysis, dark room, etc. There are, 
of course, the usual store rooms and a balance room. In the build- 
ing are six private laboratories for instructors, each completely 
fitted out. The head Professor in Chemistry, John Ulric Nef, has 
an excellent corps of helpers—Alexander Smith, Felix Lengfeld, 
Julius Stieglitz, and Richard 8. Curtiss. The original work done 
by the force has been chiefly in the line of organic chemistry. 


Prof. Nef himself has conducted important investigations upon 
VOL, LI1.—58 
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nitro-methane and the cyanides. Fulminic acid, discovered in 
1820, was first satisfactorily analyzed by him. Among his impor- 
tant studies are those in the direction of ascertaining the com- 
position of bivalent carbon. Prof. Smith has rendered important 





Fie. 2.—Kent Cuemicat Laporarory. 


contributions to our knowledge of addition and condensation pro- 
cesses, while among the important works of Dr. Lengfeld and 
others of the staff are the obtaining of thiamines and other 
organic sulphur salts, studies upon rearrangement of molecules 
in compounds, hydrolitic dissociation of salts, and researches upon 
amydo-phosphoric acid, titanium and zirconium compounds. So 
far, however, nothing has been done in physical chemistry. No 
courses in that direction have been offered, and it is probable that 
none will be for some time to come. The department has no jour- 
nal, but the results of the researches conducted here are published 
in the more important chemical periodicals, particularly in the 
American Chemical Journal, the Proceedings of the French and 
German Chemical Societies, Liebig’s Annalen, and the Compte 
Rendu. 

The Ryerson Physical Laboratory is unquestionably the best 
equipped and most handsomely finished building on the campus. 
Built by Mr. Martin A. Ryerson, of Chicago, to the memory of 
his father, Martin Ryerson, it was completed January 1, 1894. 
Externally individual and striking, its general character and 
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style harmonize admirably with those of the other buildings 
upon the grounds. It is, however, far heavier and stronger in 
construction than the others; the interior wainscotings are in 
marble; the first-floor laboratories are provided with piers of 
masonry in addition to the heavy slate wall shelves which are 
found throughout the other portions of the building. The ob- 
ject of this heavy construction is to minimize the jars and dis- 
turbances from outside, which would otherwise seriously inter- 
fere with the delicate manipulations to be conducted, and the 
minute movements and vibrations to be studied. One striking 
constructional feature which adds largely to convenience is the 
presence of ducts and channels between walls and in the floors, 
so that pipes can be laid from any part of the building to any 
other without difficulty. Elementary students work upon the 
third floor, senior college students on the second, while the first 
floor is devoted to research work. The more notable features 
of the department’s work are naturally upon this floor. The 





Fig. 3.—Ryerson Puysicat Laporarory. 


machine shop, under the direction of an expert mechanic with 
two trained men for helpers, allows the manufacture on the 
ground, under the eye of the investigator, of instruments needed 
in pursuing any study. This shop is fitted up with all needed 
machinery, supplied with power, and has connected with it a 
fully stocked supply room. Adjoining it is a students’ work- 
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shop, where one pursuing special lines may make up his own in- 
struments, construct his own machines, or devise models to be 
used as patterns in the machine shop proper. The power for the 
building is furnished by three dynamos and an engine located in 
the basement. An air compressor and a vacuum pump form part 
of the outfit. The laboratories are large, intended for several] 
students working together, or small, for individual workers, At 
the present time, students are pursuing investigations upon the 
mechanical equivalent of heat and the coefficient of viscosity of 
a liquid. There are eight or ten of these individual laboratories 
for single students, each supplied with all needed facilities, 
Every laboratory room, large or small, is supplied with gas for 
light and fuel, electricity for light and power, water, compressed 
air, and vacuum pipes. In one of the two constant temperature 
rocms is a highly interesting piece of apparatus conceived by 
Prof. Michelson and perfected by Prof. Michelson and Prof. 
Stratton. Its purpose is the direct production of standards of 
length. The principle involved is the determination of the length 
of the metre in waves of light. 
This determination was first 
made by Prof. Michelson, whose 
original investigation was pub- 
lished by the Bureau Interna- 
tionale des Poids et Mesures, 
at Paris. The instrument pro- 
duces light waves, from a given 
substance, of known length, 
and then mechanically lays off 
standards of length, up to two 
decimetres, in waves of light. 
Another notably interesting 
piece of apparatus constructed 
by Prof. Michelson and Prof. 
Stratton is a harmonic analy- 
zer, which has cost two years of 
work. A first pattern was quite 
fully developed, only to be aban- 
doned for the design shown in 
the illustration on next page. 
The purpose of the apparatus is the analysis and synthesis of any 
harmonic curve (Fourier’s series), provided not more than eighty 
elements enter into it. Every one knows the vast use made to-day 
of traced curves in all branches of science. These curves are 
frequently resultants and combinations of two or more simple 
curves. It is a matter of difficulty to recognize and separate the 
elements thus combined. The machine in question enables the 
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investigator to effect this decomposition and to prove it by me- 
chanically reproducing the curve in question through combina- 
tions of the elements involved. The best way of showing the 
amount and character of the work 
done in this physical laboratory 
is to present a list of the researches 
completed or in progress during 
the year: 

RESEARCHES COMPLETED OR 
IN PROGRESS DURING THE YEAR. 
—(1) Relative Motion of the Earth 
and Ether—Head Professor Mi- 
chelson; (2) A New Harmonic 
Analyzer— Head Professor Mi- al 
chelson and Associate Professor 
Stratton ; (3) Production of Stand- 
ards of Length by Means of Light 
Waves—Head Professor Michel- 
son and Associate Professor Strat- 
ton; (4) Attempt to Measure the 
Superior Limit to the Size of Np Sil 
Molecules by Capillarity—Head { wind a Tr a 

ail Rye 
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Professor Michelson and Asso- 
ciate Professor Stratton ; (6) Depo- 
sition of Metals in High Vacua by 
the Electric Discharge— Associate 
Professor Stratton and Dr. Mann; Fic. 5.—Harwonic ANALYZER. 

(7) Study of Electric Waves by 

Means of the Interferometer—Mr, Hull; (8) Coefficient of Viscos- 
ity—Mr. Johonnott; (9) Resistance of Thin Metal Films—Miss 
Isabelle Stone; (10) Mechanical Equivalent of Heat—Mr. Smith; 
(11) Application of Interference Methods to Spectroscopic Meas- 
urements—Mr. Rice; (12) Velocity of Cathode Rays—Mr. Mor- 
rison, 

One of the most thoroughly organized scientific departments 
in the university is that of geology, under the direction of Prof. 
Thomas C. Chamberlain, who has associated with him seven 
helpers. Perhaps nowhere in America is this work so carefully 
divided. The broad way in which it is treated at the University 
of Chicago is indicated by the list of workers: In geology proper, 
Profs. Chamberlain, Salisbury, and Van Hise lay general founda- 
tions; Farrington in mineralogy, Iddings in petrography, Salis- 
bury in physiography and geography, Weller in paleontology, 
Holmes in anthropic and graphic geology, and Penrose in eco- 
nomic geology form a strong corps of specialists. The depart- 
ment aims at systematic training in its subject, either in con- 
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tributing to a liberal education, or in preparing for professional 
and investigative work. The work is adaptable, ranging from 
undergraduate courses of the most elementary kind to the high- 
est lines of seminar and field 
study. One feature demanding 
specific mention is the concentra- 
tion of field work. While local 
field work is done in connection 
with the several classes, it is 
considered incidental ; field work 
pure and simple is concentrated 
in consecutive and exclusive field 
investigation during the second 
term of the summer quarter. At 
that time the class is systemat- 
ically organized and held con- 
stantly at work under the direc- 
tion of an experienced field geol- 
ogist. In all courses, whether in 
class room, seminar, or field, 
prominence is given to principles 
and working methods; special 
Fie. 6.—Pror. Tuomas C. CHAMBERLAIN. emphasis is laid on the philo- 
sophic phases of the subjects dis- 
cussed ; much attention is given to the treatment from historic 
and genetic points of view. Constantly and always the effort is 
to bring the student into relation with the living questions of the 
science, and to make him feel it as a growing body of truth. In 
connection with the department the Journal of Geology is con- 
ducted. It is a semiquarterly magazine, the actual editorship of 
which rests upon the geological faculty ; the associate editorship 
is made up of the leading geologists of America and Europe. 
The important papers in its pages are mostly concerned with the 
present problems of the science. Among its most striking and 
valuable features are its Studies for Students, which are intended 
for advanced workers, and are full of the most important sugges- 
tions and help. 
The department of geology is housed in the Walker Museum, 
a three-story and basement building donated by Mr. George 
C. Walker. The policy of the university is not in the direction 
of gathering great museum collections in any line. The Field 
Columbian Museum, so promisingly started soon after the World’s 
Columbian Exposition, is located near the university. Fully 
organized, it is being systematically developed in every line of 
science; Its proximity renders the gathering of great collections 
at the university unnecessary, as students have special facilities 
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furnished them by the museum. Collections, then, at the uni- 
versity will be chiefly formed with reference to their actual 
teaching value. The ground floor of Walker Museum is devoted 
to collections in mineralogy and geology, and the Ryerson collec- 
tion of Mexican antiquities ; the second floor is given up to the 
work of the department of geology, as already outlined ; the third 
floor is chiefly devoted to work in anthropology. While the col- 
lections in geology present little of striking interest, they include 
the great series of fossils brought together by the late Prof. U. P. 
James, of Cincinnati, famous in American paleontology, contain- 
ing great numbers of important specimens, and a particularly 
complete presentation of the fossils of the Cincinnati group 
(Lower Silurian). As stated, the work in anthropology is located 
on the third floor of the Walker Museum. It is fair to claim that 
at no other American institution is instruction work in anthro- 
pology so definite and at the same time so comprehensive, some 
eleven different courses in somatology, ethnology, and archzol- 
ogy being offered. Part of the space occupied is set aside for 
laboratory work. The instrumental equipment is nearly com- 
plete, although the material upon which to work is inadequate. 
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The charts and diagrams prepared by Dr. Boaz in connection 
with thé ‘World’s Columbian Exposition, representing an enor- 
mous amount of investigation upon native American tribes and 
presenting it in graphic form, are the property of the university, 
having been originally drawn up at its expense ; they form valu- 
able aid to class and laboratory work. While not boasting a 
museum, the department has a considerable amount of material 
of its own from New Mexican Pueblos, Mexico, and Peru; it also 
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has the use of loan collections of objects from Mexico, the Aleu- 
tian Islands, the Utah cliff-dwellers, Japan, etc. The most im- 
portant of these loans is the Ryerson collection from Mexico—a 
large series of antiquities gathered by Sefior Abadiano, and form- 
ing an excellent general representation of Mexican archeology, 
No journal of anthropology is published, but a series of Bulletins 
has been started. These will be octavo publications in pamphlet 
form, presenting new material or results of investigations by in- 
structors or advanced students in the science. Two have already 
been published, dealing with points of Mexican archeology. 

The Hull Biological Laboratories are the newest buildings 
upon the grounds. They are the gifts of Miss Helen Culver, and 
are named in memory of her uncle, Charles J. Hull. They form 
a group of four buildings arranged with an inclosed court. The 
buildings are grouped into two pairs, the members of which are 
connected by covered passageways or cloisters. Biology and Bot- 
any are thus united, and Anatomy and Physiology. The Biologi- 
cal and Anatomical Laboratories are at the front of the group 
and are connected by a short passage surrounded by a rather 
striking entrance way. The four buildings themselves, while 
conforming in style to the rest of the university structures, have 
been erected with special reference to their intended use, and 
neither space nor light has been sacrificed to the demands of 
Gothic decoration. In the center of the rectangular area sur- 
rounded by these buildings it is planned to have a pond of water 
of considerable size for supplying material in the direction of 
pond life. The Zodlogical Laboratory is under the direction of 
Head Professor C. O. Whitman, and consists of four floors and 
basement. Connected with the latter is a greenhouse arranged 
for supplying light and dark conditions, also rooms for animals 
in captivity, and various workshops. On the first floor is the 
general laboratory for elementary students, the general biological 
library, and a museum of illustrative series of life forms. The 
remaining floors are given up to suites of rooms for the head 
professor and his assistants, and to research laboratories. When 
the university was founded, Prof. Whitman brought with him 
a force of instructors and advanced workers from Clark Uni- 
versity, at which institution he had developed the work in zo- 
ology to remarkable completeness. The work begun at Worces- 
ter has been prosecuted at Chicago with diligence. Among the 
important researches here conducted by Dr. Whitman and by 
his helpers, William M. Wheeler, Edwin O. Jordan, Sho Wa- 
tase, and others, are contributions to annelid morphology, mol- 
luscan morphology and structure, and the development of arthro- 
pods and invertebrates. Important work in the line of cellular 
biology has also been done. -An investigation now being con- 
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ducted by Prof. Whitman himself will be of popular interest as 
well as of scientific importance—a study in pigeons. Prof, Whit- 


Fic. 8.—Hvuxtit Biotocica, LABORATORIES. 





man is crossing wild forms and conducting experiments upon va- 
rious species in captivity ; a wide range of forms is used, includ- 
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ing species from Australia, Japan, South America, and other 
parts of the world. The east end of the fourth floor of the zodlogi- 
cal building is devoted to the work in bacteriology. Prof. Jor- 
dan, who conducts this work, has a large laboratory and several 
smaller individual laboratories equipped with steam sterilizers, 
hot-air sterilizers, autoclavs, incubators, refrigerators, and all 
other necessary apparatus for culture and study of pathogenic 
bacteria and other germs. In connection with this work a Bacte- 
riological Journal Club has been organized for reading and dis- 
cussing the current literature of the field. On this floor, also for 
the present, are’the quarters of Dr. Baur, Professor of Vertebrate 
Paleontology. The Department of Vertebrate Paleontology is 
under the direction of Prof. G. Baur. Before coming to the uni- 
versity Dr. Baur worked at Munich and afterward assisted Prof, 
O. C. Marsh at Yale. In 1891 he had charge of the Salisbury Ex- 
pedition to the Galapagos Islands. His work at the university 
began at the founding of the institution in 1892. His courses 
cover vertebrate zodlogy and paleontology. Special reference is 
given to the great problems in taxonomy, distribution, and phy- 
logeny. There are extensive collections for practical study from 
the South Dakota Miocene, the Wyoming Laramie, Kansas Cre- 
taceous, and Texas Permian. No reference to Prof. Whitman’s 
work would be complete which omitted the Marine Biological 
Laboratory and the Journal of Morphology, although neither is 
directly connected with the University of Chicago. The Marine 
Biological Laboratory at Woods Holl, Mass., is thoroughly and 
favorably known. Dr. Whitman is the director and has been 
indefatigable in its development. The work done there during 
the summer months is of the best. Students work in all grades, 
from elementary class work to the most advanced original re- 
search. Besides the laboratory work, which is of course the 
chief feature, series of lectures more or less popular but thor- 
oughly scientific in character are given. The University of Chi- 
cago co-operates in these laboratories with the institutions of 
learning which have preceded her in their development. The 
Journal of Morphology, while not a university periodical, fur- 
nishes thé natural medium of the original investigations there 
conducted. Dr. Whitman was connected with it before the uni- 
versity opened, and is still associated in its editorial management 
with Dr. Allis, of Milwaukee. 

While the university has not yet a medical department, one of 
the new laboratories is arranged for anatomy. It is under the di- 
rection of H. H. Donaldson, Head Professor of Neurology. Among 
the features of the building is the handsome demonstration room. 
In this building also are two special lines of work of an interest- 
ing kind—viz., the work in neurology and that in experimental 
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psychology. The former is, of course, in Prof. Donaldson’s hands. 
The department is equipped with all the necessary illustrative ap- 
paratus—diagrams, models, etc.; the laboratory is supplied with 
needed material and appliances. The courses offered are intended 
(a) to furnish an exposition of the architecture and functions of 
the nervous system; and (b) to offer opportunity for the investi- 
gation of new problems and critical discussion of current work in 
the subject. In the outline of courses reference is had to the im- 
portance of the anatomy and physiology of the nervous system to 
the student of medicine. Special study is attempted of the varia- 
tions in intelligence correlated with the changes in the central 
nervous system (1) in the vertebrate series, (2) during the growth 
and development of any individual, and (3) as the consequence of 
disease or experimental injury; such variations have an impor- 
tance which is psychological as well as biological. The study of 
the nervous system is capable of throwing light upon some of the 
questions of phylogeny, and emphasis is laid upon this fact. 
Experimental psychology, which has assumed recently great 
prominence in the universities, is here in charge of Prof. James 
R. Angell. Two chief ideas are held constantly in view in the 
work: (a) to give thorough practical training for the carrying on 
of experimental investigation ; (b) to directly conduct such inves- 
tigation. The instrumental equipment is adequate, placing the 
university among the first half dozen in America. The new quar- 
ters in the Anatomical Laboratory furnish ample space for labora- 
tory work, apparatus rooms, and lecturing. The relation between 
this work under Prof. Angell and neurology under Prof. Donald- 
son is naturally close, and the two work in harmony. In psy- 
chology proper no work in nervous anatomy is undertaken, but 
students are impressed with its importance and urged to pursue 
it in the other department. The nominal relation of the work is 
with the Department of Philosophy, and some of the results of 
research have appeared in the publication of the university enti- 
tled Contributions to Philosophy. The first number of this pub- 
lication is, in fact, devoted to psychology. Among its contents 
the paper on Reaction Times is fundamental and perhaps the 
most thoroughgoing statement yet made in this direction, so far 
as the processes themselves are concerned. Much attention has 
been given to memory processes, especially the visual and audi- 
tory elements of such processes. The work upon simultaneous 
sensations—visual, auditory, tactile, electric—is perhaps the most 
careful yet made. The study of the psychology of attention has 
been much emphasized during the past year. An investigation, 
the results of which are just about to be published, upon the 
growth of habit is among the first on this subject to be pursued 
from the primarily experimental point. 
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Both in the thoroughness of its equipment and in the interest 
of the subjects to be studied no laboratory on the ground sur- 
passes the physiological. It is probably the only building devoted 
entirely to this purpose in America, and in the completeness of 
its equipment it surpasses most if not all of the European insti- 
tutions of its kind. It has the ordinary complement of lecture 
rooms, laboratories, libraries, and study rooms. One somewhat 
novel feature in the lecture room deserves notice. The space be- 
hind the professor’s platform is occupied by blackboards, extend- 
ing almost entirely across the whole side of the room. The black 
surfaces, however, are at two different levels, that directly be- 
hind the lecturer’s desk being slightly higher than the other, per- 
mitting it thus to be rolled back in front of the other half, dis- 
closing behind it a screen of ground glass for projection. The 
work of darkening and operating in projection is done in a small 
room behind this glass screen, thus preventing all noise and dis- 
turbance of the class in the manipulation. Certain peculiar fea- 
tures in the arrangement of the laboratory deserve special men- 
tion: (a) a greenhouse of fair size, divided into two sections, is 
intended for the rearing of insects and plants, supplying the 
opportunity for extended study of phenomena of life in the lower 
forms of animals and plants, for physiology can never be studied 
simply from animals, vital processes being comprehended only 
from a full survey of conditions found in all living things; (b) 
a large aquarium for sea life; the proper stocking of this will be 
a matter of time, but the keeping and observation of marine forms 
are important; (c) a cold storage room for the study of polar 
effects; (d) an arrangement of dark rooms with heliostat, prisms, 
etc., for studying the effect of monochromatic light upon living 
forms. The first of this series of rooms forms practically a vast 
spectroscope. The light is thrown from outside by a heliostat of 
the greatest perfectness of construction. It is received upon a 
battery of prisms, which can be controlled by connections in the 
next room. The light, when separated into rays of the various 
colors, is thrown through a slit in a connecting door upon the 
support on which rests the animal or plant under experimenta- 
tion. This is in a little room so related both to the spectroscopic 
room and to the hinder and third room of the series that no un- 
resolved light can gain access to it at any time unless desired. 
(e) There is also a room for the study of the influence of high 
temperatures. These five special features are both important and 
novel. In addition to them there are operating rooms, rooms for 
experiments in metabolism, physiology, chemistry, ordinary lab- 
oratory work, etc. The two rooms where higher animal forms— 
dogs, monkeys, rabbits, etc.—are kept in captivity are supplied 
with cages of the best construction, and are carefully arranged 
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for light, ventilation, and cleansing. All the ordinary laboratory 
rooms are supplied with aquarium equipment. The two chief 
designs of the laboratory may be categorically expressed : (1) to 
provide material for the extension of physiological investigation 
to the whole animal kingdom and even to the plant world; (2) to 
provide opportunity for studying the effect of all environmental 
conditions singly upon living forms. The importance of these is 
manifest. Physiologists have been too much inclined to learn 
their lessons from man alone, or from man and a few of the 
higher mammals. Certain processes, however, absent or obscure 
in man, are present or better defined in some other forms. Phe- 
nomena vary with types: one is at its best in one species, another 
in another; a wide range, therefore, of forms is necessary. In 
studying the effects of environment it is desirable, so far as pos- 
sible, to isolate the elements of which it is composed. It is an 
easy matter to attribute an effect to the wrong factor in the sur- 
roundings. The Physiological Laboratory is in a sense an ex- 
pression of its head, Prof. Jacques Loeb. Dr. Loeb was trained 
in the most important laboratories of Europe, and his investiga- 
tions therein were of extreme interest. His study of heliotrop- 
ism demonstrated that the tendency of plants to turn sunward 
was the same thing as the impulse which drives the moth to the 
flame ; that there is no more psychical activity in the latter than 
in the former. His later investigations into the mechanism of 
geotropism, or the tendency to turn or grow toward the earth, 
and other kindred phenomena, amplified and further illustrated 
these conclusions. His curious investigation into heteromorpho- 
sis—substitution of one organ by another, transformation of one 
organ into another—was really an outgrowth of these studies. 
The importance of the results of the whole series is illustrated 
in a recent article by Dr. Loeb upon egg structure and the he- 
redity of instincts. Recognition that much of what has hereto- 
fore been considered psychical in instinct is merely the necessary 
result of chemical actions and the mechanical operations pro- 
duced by them, given external combinations of conditions being 
present, greatly simplifies the conception of egg structure, and 
relieves us of some of the embarrassingly complicated concep- 
tions in certain of Weismann’s later theories. 

The Botanical Laboratory, under Prof. Coulter’s direct super- 
vision, is the fourth of this striking cluster of buildings. The 
most notable feature is the greenhouse in the roof. From below 
it appears small, but it probably measures something like seventy 
by thirty feet. It serves two excellent ends: (a) it supplies mate- 
rial at every stage of growth for laboratory use; (b) it fur- 
nishes all kinds of conditions for experimentation. The arrange- 
ments for control in temperature and moisture are nearly perfect. 
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Tropical conditions are presented at the center; desert, arctic, and 
aquatic conditions are arranged for at other parts. Experiments 
are to be conducted to determine the effect of varying conditions 
upon organs. One of the principal subjects hitherto pursued in 
the field has been the determination of effects of varying environ- 
ment. This field study is fundamental to, and directly suggests, 
the experimental work to be followed in the greenhouse. The 
building is supplied with an elevator which runs to the green- 
house, so that material may be taken down with a minimum of 
trouble to any floor where it is needed for laboratory work or 
class-room illustration. The upper floor of the laboratory is de- 
voted to plant physiology. The professor has a suite of three 
private rooms—one his own office, one a herbarium and library, 
and one a laboratory. Similar suites of rooms are at the disposal 
of each of the teaching force. The largest laboratory on this floor 
is for general elementary work upon individual life processes, 
Smaller laboratory and research rooms for special and advanced 
students are numerous throughout the building. Everywhere 
the work tables are set near windows, and each is supplied inde- 
pendently with gas and water. The chemical laboratory, also on 
the upper floor, is admirably arranged. On the third floor the 
study of cryptogamic botany is pursued. The forms are studied 
(a) morphologically, (b) taxonomically. The space is divided be- 
tween two instructors, one devoting himself to alge and fungi, 
the other to mosses and ferns. Each of these teachers has the 
usual suite of rooms, while there are six absolutely independent 
private research rooms. The second floor is occupied by Dr. 
Coulter himself. Here is the seed-plant herbarium. There are 
three large rooms for herbarium or taxonomic work, also the 
library and reading room, club meeting room, and laboratory for 
advanced work upon seed plants. Upon the ground floor are two 
large laboratories crowded with students at elementary work. 
Their purposes are (a) elementary morphology, (b) ecology. In 
the present unsettled condition of the building those parts actu- 
ally in use are overcrowded. One hundred and five students are 
daily at work in the various laboratories and research rooms. 
The Botanical Herbarium represents almost the whole collection 
work of Dr. Coulter. It contains all his monographic material 
and the type specimens of his Western flora. It was stocked up 
by Dr. Gray for the work on the Rocky Mountain flora, and is 
notably full and rich. The library presents two features of im- 
portance in research work: (1) remarkable richness in complete 
series of periodical and serial. publications ; (2) unusual fullness in 
the line of old taxonomic works. Most of these came to the uni- 
versity in the Calvary purchase. In the early days of the uni- 
versity it purchased a gigantic stock of books from a well-known 
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German second-hand dealer. In this vast mountain of printed 
matter a number of lines were particularly richly represented ; 
among them was taxonomic botany, a surprising number of rare 
books turning up which Prof. Coulter had been watching for 
through years without succeeding in finding. In 1875, at Hano- 
ver College, the Botanical Gazette first saw light, and it has en- 
joyed continuous existence up to the present, always under Dr. 
Coulter’s editorial supervision. At first a personal enterprise, it 
was taken over by the university in March, 1896. It is a monthly 
journal, the numbers comprising from eighty to one hundred and 
twenty pages, and has always been a favorite medium for the ex- 
change of botanical ideas and for the publication of important 
papers. Notwithstanding the extensive arrangements for the 
study of botany made at the University of Chicago, Dr. Coulter 
writes: “ But when all the space is used as planned, the demands 
for work in plant diseases, so extensively cultivated by the Gov- 
ernment and at experiment stations ; in economic botany, includ- 
ing the great field of forestry; in paleobotany, which is in sad 
need of being cultivated in a botanical atmosphere, are not met. 
It will be seen, therefore, that abundant as the space and the 
privileges are from a comparative standpoint, from the stand- 
point of the subject in relation to a great university the necessi- 
ties are far greater.” 

While the work of the Departments of Sociology, Philology, 
and Philosophy perhaps deserves mention here, our aim is rather 
to present those lines of science which by instrumental equipment, 
museum collections, or rigidly scientific methods of instruction 
occur immediately to the mind upon the mention of the word 
science. It is hardly possible, however, for us to omit reference 
to the University School. Closely connected with the Department 
of Philosophy and under the same direction is the Department of 
Pedagogy. The work is both theory and method. To illustrate 
principles and to furnish opportunity for scientific study of a 
well-balanced curriculum in the earlier grades, a school is con- 
ducted. Something over thirty pupils are in attendance. Prof. 
Dewey’s own statement regarding this school may well be quoted: 

“The conception underlying the school is that of a labora- 
tory; it bears the same relation to work in pedagogy that a lab- 
oratory bears to biology, physics, or chemistry. Like any such 
laboratory, it has two main purposes: (1) to exhibit, test, verify, 
and criticise theoretical statements and principles; (2) to add to 
the sum of facts and principles in its special line. 

“As itis not the primary function of a laboratory to devise 
ways and means that can at once be put to practical use, so it is 
not the primary purpose of this school to devise methods with 
reference to their direct application in the graded school system. 
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It is the function of some schools to provide better teachers accord- 
ing to present standards; it is the function of others to create new 
standards and ideals, and thus to lead to a gradual change in con- 
ditions. If it is advisable to have smaller classes, more teachers, 
and a different working hypothesis than is at present the case in 
the public schools, there should be some institution to show this, 
This the school in question hopes to do, and, while it does not aim 
to be impractical, it does not aim primarily to be of such a char- 
acter as to be immediately capable of translation into the public 
school. 

“The hypothesis underlying this experiment is that of the 
school as a social institution. Education outside the school pro- 
ceeds almost wholly through participation in the social or com- 
munity life of the groups of which one is a member. 

“The work here outlined is based on the assumption that the 
more formal education of the school does not depart from the 
same general course that the unconscious adjustment follows, but 
organizes it. The school is a special social community in which 
the too complex social environment is reduced and simplified; in 
which certain ideas and facts concerning this simplified social life 
are communicated to the child; in which, also, the child is called 
upon to undertake not all kinds of activity, but those specially 
selected on the ground of peculiar adaptation to the child.” 

The Haskell Oriental Museum is a three-story and basement 
building erected by Mrs. Caroline E. Haskell to the memory of 
her husband, Mr. Frederick Haskell. At the present time the 
second floor only is devoted to museum collections, but in the near 
future the whole space of the building will be so occupied. While 
the most extensive collections are in Egyptology, there are other 
series. A biblical collection has been begun; the Assyrian col- 
lection consists almost wholly of reproductions ; the Buckley col- 
lection, illustrating the religions of Japan—Shinto and Buddhism 
—was secured by Dr. Edmund Buckley during a long residence 
in the Island Empire. This last deserves more than passing 
notice ; while rich on the Buddhistic side, it is notable in Shinto. 
Shinto is a religion of a barbaric people held by a nation in full 
civilization ; it is profoundly curious and interesting. There is 
probably nowhere so complete an exhibition of this native Japa- 
nese cult as in Dr. Buckley’s collection, containing as it does 
sacred objects, votive offerings, scriptures, prayers, and cult im- 
plements. Dr. James H. Breasted is in charge of the work in 
Egyptology and brings to it an unusual enthusiasm. Recently the 
Chicago Society of Egyptian Research has been established, with 
a threefold object: (1) to assist in Egyptian excavation, (2) to 
bring to Chicago a just share of antiquities so discovered, and (3) 
to inform its members concerning the ancient civilization which 
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these discoveries represent. The society was organized March 13, 
1897, and is the outgrowth of two movements—the interest shown 
for some years by Mrs. Charles L. Hutchinson in securing sub- 
scriptions to the Egyptian Exploration Fund, and the later in- 
terest shown in the same by the Woman’s Club. The society 
raises a considerable sum yearly, one half of which is given to the 
Exploration Fund, and the balance to the Egyptian Research 
Account, both of which are practically under Mr. W. Flinders 
Petrie’s direction. Mr. Petrie has sent a considerable quantity of 
valuable, recently discovered material to the university, which, 
with the material already secured by Dr. Breasted, forms the 
Egyptian collection of the Haskell Museum, It comprises a rep- 
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resentative series of pottery and household utensils, chess board 
and men, matrices or molds for ornaments and charms, talismans, 
gods, rings, pendants, etc. A full series of the pottery of the 
remarkable people discovered by Mr. Petrie opposite Koptos in 
the winter of 1894-95 has been sent by that explorer. Among 
recent additions of interest from the same investigator are many 
of value because bearing royal names; thus, a sandstone tablet 
shows Thothmes IV worshiping Amon, with a line of inscription 
commemorating his overthrow of the barbarians. Several sun- 
dried bricks are stamped with royal names, and a fine series of 
jar tops are signed and sealed. Some pieces of gold foil also bear 
signatures. There is some good carved work in stone, among 
other pieces a magnificent bust of the goddess Sekhmet. Of 
wooden tablets, two bearing scenes representing the deceased 
before Osiris were exquisitely done. In the last shipment re- 


ceived was a fine lot from the old empire representing the fifth 
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dynasty ; limestone portrait statues with the original colors still 
visible and bearing inscriptions; coffin and mummy of the lady, 
Mery ; an inscribed wooden head rest; and a unique painted board 
with figures of servants cooking for the deceased. This work of 
collection so well begun will be prosecuted vigorously, and in 
time the university will possess a notable Egyptian museum. In 
one sense the Haskell Oriental Museum is the outgrowth of the 
_Department of Comparative Religion, which is under the direc- 
tion of Prof. George S. Goodspeed. Courses are offered by Prof, 
Goodspeed and his helpers in a considerable range. The religions 
of China, Japan, India, ancient Persia, Greece, Rome, and north- 
ern Europe are studied historically and in the light of modern 
science. A unique feature connected with this department is the 
establishment of two lectureships on the Relations of Christianity 
to the other Religions. These lectureships were endowed by Mrs. 
Haskell, and are known as the Haskell Lectures and the Barrows 
Lectures. The former are given yearly at the university, the 
latter are delivered in alternate years in cities of India. Both 
lectureships are held by Rev. John H. Barrows, President of the 
World’s Parliament of Religions in 1893. The first course of Bar- 
rows Lectures was given last year in India, and created a consid- 
erable stir. 

Presented last, from the fact that much of the work is done at 
other places than the university proper, is the Department of 
Astronomy. A small observatory on the campus supplies oppor- 
tunity for elementary work in practical astronomy by under- 
graduate students. The Kenwood Observatory, situated in the 
city about one mile north from the campus, furnishes facilities 
for practical work by more advanced students in physical astron- 
omy, practical astronomy, and astrophysics. Its astrophysical 
equipment is complete, The Yerkes Observatory is just being 
completed, and will soon be in operation. This, the gift of 
Charles T. Yerkes, is located about seventy miles from Chicago, 
at Williams Bay, Lake Geneva, Wisconsin. The site occupied 
comprises about fifty acres of timbered land. The buildings are 
located upon a gently sloping hill about two hundred feet above 
the level of the lake and twelve hundred feet above the sea. The 
place has been especially selected for freedom from dust and 
tremors. The building is T-shaped, the great dome being at the 
foot of the letter and the smaller domes at the other extremities, 
the latter being for sixteen-inch and twelve-inch telescopes. The 
greatest length of the building, which is from east to west, is 
three hundred feet. The central body contains library and lec- 
ture rooms, laboratories for physical, chemical, and photographic 
work, computing rooms, and offices. The building is of the best 
construction. The great telescope is the largest refracting tele- 
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scope ever constructed, having a forty-inch objective made by 
Alvan Clark & Sons. The focal length of the instrument is 
sixty-four feet. The mounting is similar to that of the great Lick 
telescope, but is heavier, more rigid, and improved. One impor- 
tant advantage introduced for the first time in this mounting is 
the system of electric motors, by means of which the various 
motions are effected. By simply touching buttons upon a little 
keyboard the astronomer may produce any one of ten different 
results, changing the position of the instrument or of parts of the 
observatory itself. In this simple way the great instrument may 
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be moved, the clock may be started or stopped, the shutter of the 
dome may be opened or closed, the dome itself may be revolved, 
or the floor may be made to rise and fall. The dome covering the 
telescope is about ninety feet in diameter, with an observing slit 
twelve feet wide extending from the horizon to beyond the zenith. 
Two spectroscopic attachments are connected with the great 
telescope: (a) a spectroheliograph for photographing the solar 
chromosphere, prominences, and facule by monochromatic light 
combined with a large solar spectroscope for photographic and 
visual study of solar phenomena; (b) a stellar spectroscope 
for photographic and visual investigation of stellar spectra, and 
determination of motion in the line of sight. The world has a 
right to expect results from such an instrumental equipment, and 
the Department of Astronomy has in view important researches. 
Among these are micrometrical measurement of double stars and 
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faint nebule ; observation of planets, satellites, and comets; pho- 
tographic and spectroscopic investigation of conditions of the 
sun ; researches on the spectra of fixed stars and nebulz; motion 
of stars in the line of sight. The Yerkes Observatory will, of 
course, be used only by advanced students capable of undertak- 
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ing important and original investigation. The ordinary instruc- 
tion for undergraduates and elementary students will continue to 
be given in the city at the university itself and at Kenwood Ob- 
servatory. It would be a mistake to imagine that up to the pres- 
ent time the university has made no contribution to astronomical 
science. Important studies have been conducted by Prof. Hale, 
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Prof. Burnham, and Dr. See; and a journal of high value, the 
Astrophysical Journal is published through the University Press, 
under the editorship of Prof. George E. Hale, of the University 
of Chicago, and Prof. James E. Keeler, of the Allegheny Observa- 
tory. In its pages will be found many valuable observations and 
investigations conducted by the university force. 


THE IDEA OF MURDER AMONG MEN AND 
ANIMALS. 


By GUGLIELMO FERRERO. 


HOEVER has studied in its particulars the history of the 
past knows well that human ferocity is an unfathomable 
abyss. Who could enumerate all the means invented by men to 
exterminate each other in turn, from the spear and the yataghan to 
shrapnel, from hemlock to prussic acid, from Greek fire to dyna- 
mite? Were we to try and calculate, even roughly, the number 
of human beings who have died a violent death at the hands of 
their own kind, even during that period alone which has elapsed 
since the dawn of history, the total reached would be undoubtedly 
monstrous. Nor must we be blinded as to the feelings of our an- 
cestors by the growth of a certain gentleness of manners which 
has for scarcely a century past been refining human society in 
Europe; one of our ancestors’ chief amusements consisted in the 
destruction of other men—the extermination of other human be- 
ings. Homicide has been at all times, in all forms, and under all 
conditions, individual and collective, a fierce passion of the human 
race, a most common incident of everyday life, inspiring no one 
with any feeling of horror whatsoever. It is sufficient to recall 
the fact that among people who reached a noteworthy stage of 
civilization, such as the Romans, war, which is a systematic homi- 
cide, or, in other words, ferocity reduced to a science, could be 
regarded as a financial speculation and a perfectly legitimate one 
for the educated classes to engage in; and that what is called 
history is little more than an interminable series of murders, 
individual and collective, one more ferocious than the other. 

The present age has witnessed so important an amelioration of 
habits that we are apt to forget that it is of very recent date, and 
to see in the ferocity displayed by our ancestors something con- 
trary to human nature—so much so that we have come to stigma- 
tize all actions of an excessively savage character as “inhuman” 
and “brutal.” A closer analysis will, however, show that this is 
an illusion; inasmuch as murderous ferocity, by which I mean 
the passion for destroying life, would seem to be a characteristic 
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peculiar to humanity, one which either does not exist in animals 
or has been observed to exist among them only in an infinitesi- 
mal degree. 

This is one of the most obscure and difficult problems which 
we meet with in animal psychology. A large number of animals 
live, it is true, in a state of permanent warfare, killing and de- 
vouring each other in turns, but how far does this fact imply an- 
other—viz., that this internecine slaughter presupposes in animals 
a clear idea of death—of the extinction of life as the necessary 
consequence of their actions? How far are these acts of hostility 
determined by the intention of depriving another animal of life ? 
In other words, have animals a distinct idea of life and death and 
of the means by which life may be destroyed ? 

Let us examine the animals which are considered to be the 
most ferocious among the mammals—viz., the feline tribe. It is 
well known that the lion, which attacks another animal in order 
to make a meal of him, almost always kills his prey by seizing it 
by the neck and crushing between his teeth the other’s cervical 
vertebre. Further, the lion’s action in this maneuver is so certain 
that he generally kills the animal at the first attempt. Are we 
justified in inferring from this fact that the lion has a clear idea 
of life and death, and that he crunches between his teeth his ad- 
versary’s vertebre with the distinct idea of killing him, aware 
that by so doing he is depriving him of life? I do not think so. 
When he treats his prey thus he probably merely remembers 
from former experience that the animal will offer no further re- 
sistance and may therefore be devoured in peace—a far simpler 
idea than those complex differentiated notions implied in a per- 
ception of the difference between life and death. 

That, as a matter of fact, the lion does not possess the afore- 
said idea of life as distinguished from death, and of the possibility 
of inflicting the latter, may be seen from his behavior when he 
springs upon a hunter who has wounded him—not to devour the 
hunter but in self-defense. If he had a distinct idea of life and 
death and of the means at his disposal of inflicting death, this is 
surely the occasion in which he should display it. On the con- 
trary, however, it usually happens that when a lion springs upon 
a hunter that has wounded him and knocks him down, he bites 
him two or three times, wherever he can; and, having thus satis- 
fied his rage, he goes away, taking no further heed of his enemy, 
whose ultimate fate depends upon what part of the body the 
lion has bitten him. If the bite has injured some vital organ, 
the unfortunate hunter succumbs to his injuries; but if it has 
been inflicted upon some secondary organ only, he may escape 
from a most critical position with comparatively little damage. 
Hence, although the lion’s claws are as keen as razors and his 
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teeth little better than daggers of the most terrible kind, hundreds 
do frequently escape from conflict with a lion, sometimes almost 
unwounded. Meunier, one of the most illustrious French ob- 
servers of animal psychology, narrates how a certain man named 
Botta was once knocked down by a lion, kept in a perilous posi- 
tion for some time, bruised all over, and badly bitten in the arm, 
after which the lion went away, leaving the man very seriously 
but not dangerously wounded. Delagorgue cites a lion hunter 
who found himself in the same predicament twice within seven 
years after having fired at a lion. The first time the lion con- 
tented himself with fracturing both the hunter’s arms; the second 
time it inflicted six bites and clawed him in several parts of the 
body, and on neither occasion did it proceed to further reprisals. 
Another man, Vermaes by name, a farmer living near the source 
of the Mooi, a tributary of the Tanguela, in Natal, one evening 
espied a lioness assailing his cattle. Directly he saw her he fired 
and hit her; but the animal sprang upon him and knocked him 
down. The man afterward described how he had felt: his ears 
stunned by the animal’s hoarse roars, how he had seen two jaws 
armed with long white teeth opened wide above him; how he 
had felt the two sides of his chest being crunched together ail 
the way down; after that, nothing more. He was picked up 
bleeding from this one bite, after giving which the lioness had 
departed. 

These facts seem to show that the lion is not consciously aware 
of his power of destroying the life of another living creature. He 
springs upon his enemy in order to wreak his anger, and bites 
instinctively, but not to kill him. Hence he bites at random 
wherever chance offers, without allowing himself to be guided by 
previous experience, which would have shown him that certain 
bites given in a certain way may cause death; and as soon as he 
has satisfied the need he feels of relieving his rage by biting he 
goes away. 

The lion, then, is a dangerous beast, not because he is ferocious 
in the sense that he enjoys the sensation of successful slaughter— 
he has not reached the idea of death, and hence can not realize 
his vast power to inflict it ; he is ferocious because he bites when 
infuriated, and because the bites of an animal so powerfully en- 
dowed by Nature are of terrible consequence. Hence it follows 
that when he strikes his prey so definitely on the neck before de- 
vouring it, he does so not with the distinct idea of killing it, but 
merely because experience has shown him that after having 
struck it in this particular way he can most easily devour it; and 
this fact also explains why he does not strike in the same way 
when he springs upon another creature, not for food, but in a fury 
of self-defense. 
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Let us now consider another species of animal, and one nearer 
to man—viz., the apes, more especially the strongest and most 
savage of their kind. Here, again, it is permissible to assume that 
no variety of ape has succeeded in forming a clear idea of death 
and of the means of inflicting it. Thus, if the gorilla were pos- 
sessed of the idea of death, and the way in which his formidable 
arms can cause it, never would man escape from a struggle with 
BH such a creature; for, as Brehm points out, a single blow from the 
huge claw-armed foot of a gorilla can rip up a man, break open 
his chest, or cleave his skull. And yet many do escape from these 
i encounters with the great simian, maimed and mutilated indeed, 
| but with their lives. Brehm narrates that he has met in Africa 
with many such horribly mauled survivors. Now, it is evident 
that if so strong and formidable an animal—whose human foes are 
absolutely at his mercy, once they have discharged their firearms 
i —frequently fails to kill them, it can only be because he strikes 
blindly under the influence of rage, without directing his blows 
in such a way as to indicate that he possesses any consciousness 
as to the spots in which the blows would produce the most vital 
effects. The gorilla, therefore, has no idea of death and of the 
means of inflicting it. 

This view is strengthened by all we know concerning the con- 
flicts which take place among the gorillas themselves. The male 
gorilla fights savagely in the mating season, and yet no one has 
ever found a dead gorilla which could possibly have perished in one 
of these skirmishes. On the other hand, gorillas have been seen 
bearing scars or jagged rents undoubtedly produced by the teeth 
of some rival in love, an obvious indication that in these conflicts 
the animals confine themselves to biting as chance directs, and 
that their frightful capacity for slaughter is not set in motion from 
any predetermined idea of destroying the life of an adversary. 

The orang-outang likewise uses its teeth as sole weapon of 
offense and defense; and that also on impulse. “When it is 
wounded or pursued,” says Brehm, “it can defend itself well; the 
hunter should then be on his guard. The animal’s arms are 
strong, and its teeth most formidable; it can easily fracture a 
man’s arm and its bites are horrible.” 

Let us follow the same author’s description of a fight be- 
tween a dog and a baboon, which is the largest simian after the 
orang-outang and the gorilla: “The dog follows its foe and en- 
deavors to seize it; but the baboon suddenly turns and springs 
upon the dog with an appalling howl, grips it with all its claws 
at once on breast and throat, bites it deeply on those spots several 
times, rolls with it over and over on the ground, biting again and 
again, and at last leaves it prostrate, covered with wounds and 
blood. The baboon then makes for the rocks, uttering yells of 
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victory absolutely diabolical.” Here, too, it is evident that even 
the strongest baboon is not guided by the idea of destroying 
its adversary ; it is not aware that by compressing the dog’s throat 
it might strangle or suffocate him, that by biting in certain parts 
of the body it might cause him to bleed to death. It simply allows 
itself to be carried away by an impulse of fury, which is vented 
in bites and scratches—sometimes, it is true, of terrific violence— 
which, however, do not easily cause death, precisely because all 
these actions, however violent, are not co-ordinated in an end, 
viz., that of killing the adversary—by a clear idea of death and of 
the means of inflicting it. 

I have cited the above examples to show that in one of the 
strongest felines and among the strongest and most intelligent of 
the anthropoid apes the existence of the idea of death and of the 
means of inflicting it can not be admitted, and that hence the 
slaughter of one of these animals by another, whether of its own 
or of another species, can never be the result of a conscious act of 
volition. In their struggles, both among themselves and with 
other creatures, their aim is never to kill, but merely to bite and 
claw; in short, to give vent to their internal rage by violent acts 
as impulse may direct. And if such acts do sometimes result in 
death, this fact must be regarded as essentially due to accident, 
and according as the wound happens to be inflicted, with more or 
less severity, upon a vital part of the body. But the capacity, 
predetermined by conscious will, to slay another creature of the 
same or of a different species seems to be non-existent ; and hence 
all the ferocity of these animals is impulsive, the result of im- 
petus, never a matter of reflection or of will; it is confined be- 
tween narrow limits, in that it lacks that idea of the possibility 
of destroying the life of other creatures which has opened such a 
boundless horizon to the ferocity of the human race. 

Can this generalization, which facts demonstrate to be true as 
regards the lion and some of the primates, be extended to the whole 
animal creation ? To make a similar assertion would undoubtedly 
be rash; the facts which have been noted are not numerous, and 
we know little or nothing of the psychology of ferocity even 
among animals like the tiger, which have, as wild beasts, a ter- 
rible reputation, or among others which are extraordinarily intel- 
ligent, such as the elephant. Nevertheless I believe that, as we 
have been able to observe this fact in one of the most feared of 
carnivora and also among the most intelligent and those nearest 
to man, we are justified in asserting that the idea of death and 
the possibility of inflicting it by artificial means in the animal 
world is at least very indistinct, scarcely dawning, uncertain, and 
that if any species has arrived at such an idea, it is in such cases 
a mere dim and blurred outline. 
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tive of the human race, or that the human race is the only one 


wh 


this superiority in man is a characteristic which differentiates 
him from all the other species of animals. Probably it was in 
this direction that, at a very early period, in the first beginnings 


of 


emerged by selection, the intellectual force of the human species 
was directed, and that the comprehension of the difference be- 
tween the state of life and the state of death, with the perception 
of the fact that living creatures might be made through certain 
co-ordinate actions to pass from the first state to the second, was 
one of the first and grandest discoveries of the human race. It is 


eas 


to man in his struggle with animals physically superior to him- 
self, to find himself in possession of the grand secret of life and 
death. The work of selection accomplished by man among the 
enemies of his species thus became systematic; it became, not- 
withstanding the physical feebleness of man’s constitution, infi 
nitely more efficacious than the destruction effected by man’s 
foes, who were so much stronger, in the ranks of the human race. 
Governed and regulated by the clear idea of killing, with deliber- 


ate 


became a terrible weapon and assured victory to man in the 
struggle for existence, but it impelled him to perfect indefinitely 
those means of slaughter to which he owed his victory. 


might say that the idea of killing and being killed is the funda- 
mental idea underlying the mental system of the most savage 
human races—those that are nearest akin to animals—such as the 


Au 
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some subtle invention of other men. The Australians even have 


no 


any other than a violent cause; they believe that every one who 
dies has been killed by some hidden agency of destruction, just as 
he may have laid one low with an arrow. Hence the well-known 


Au 


relative must seek out some member of another tribe and kill 
him to revenge the supposed murder. Superstitions and cruel 
practices of primitive life, such as we find among the Australians, 
have their origin in the abuse of generalization from the one 
primitive discovery that one man has power over the life of an- 


oth 


lain in connecting these two general extensions of an idea which 
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It is therefore probable that the idea of murder is a preroga- 


ich has arrived at the conception with great clearness, and that 


human life, and in that variety from which Homo sapiens 


y indeed to understand of what great use this discovery was 


artifice, the enemies of the human race, this selection not only 


This discovery has been of such capital importance that one 


stralian aborigines, the Botocudos, and the American Indians. 
s well known that the savage races suffer from a perfect de- 
um of persecution, as witness their continual slaughter through 


idea of natural death—can not conceive of a man’s dying from 


stralian custom that, on the death of a member of the tribe, a 





er man, and one of the first mental efforts of humanity has 








FEDERAL RAILWAY REGULATION. 811 


is at bottom just, and in connecting it by experience and observa- 
tion so as to determine its real limits and to prevent man from 
seeing homicidal forces in every unexplained phenomenon of Na- 
ture. This idea was also fraught with importance in regard to 
forms of social life—an importance so fundamental that a great 
part of the work of primitive society was nothing but the prac- 
tical development of this idea. The first form of social progress 
which we find in the advance of human society is progress in 
the manufacture of instruments of destruction—spears, daggers, 
knives, arrows, bows—for among almost all primitive peoples it 
is in their weapons that we first notice a wide differentiation and 
variety of shape. There have been many races that had ofily 
one form of house, very few articles of clothing or ornament, a 
single kind of food, or nearly so—none with but one kind of de- 
structive weapon, a single form of knife, spear, bow. The capacity 
for committing conscious murder upon other beings, of its own 
or another species, has marked so fundamentally the superiority 
of the human race over all other species of animals that in the 
suggestions of this idea there have developed through long time 
all the mental activities of the human race. This fundamental 
idea was perhaps the first discovery of man, and ranks with 
that of fire as among the fundamental discoveries of the history 
of mankind; and if human cruelty has been only too capable of 
assuming forms infinitely richer and more varied than the simple 
cruelty of animals, it is to this discovery that the fact is due. 


A DECADE IN FEDERAL RAILWAY REGULATION. 


By H. T. NEWCOMB. 


i & is ten years since public dissatisfaction with methods of rail- 
way administration found legislative expression in the passage 
of the Interstate Commerce Law, which was practically the first 
attempt made by Congress to exercise, in relation to railway trans- 
portation, its constitutional power to regulate commerce between 
the several States. Whatever minor causes may have contrib- 
uted to this dissatisfaction, there can be no doubt that the only 
subject of disagreement between the railways and the general 
public which constituted an at all adequate cause was the charges 
exacted for the movement of passengers and property. While it 
must be conceded that much of the complaint was unjust to the 
railways and arose through the fact that, particularly in the more 
exclusively agrarian sections of the country, much industry was 
conducted at a loss that might have been shifted to railway cor- 
porations could low enough charges for the movement of agri- 
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cultural products have been secured, it is yet true that numerous 
individuals and communities had suffered grievous injury through 
unjust discriminations in the charges for railway service. 

Unjust discrimination in railway charges being the evil that 
Congress intended to eradicate by the Interstate Commerce Law, 
the extent in which that result has been accomplished during the 
ten years since its enactment must be the measure of its success, 
If it has not materially diminished the unjust rate-making prac- 
tices formerly so prevalent it will be fruitless to plead that it has, 
through the annual reports of the commission appointed for its 
enforcement, provided several volumes of most valuable and prac- 
tical discussions of railway problems; that through a clause which 
has no direct connection with its substance, and might as well 
have been an independent enactment, it has given desirable im- 
petus to the application of safety appliances to cars and trains; 
or even that in spite of limitations voluntarily imposed by the 
commission it has secured the compilation, under the skillful 
direction of a most accomplished statistician, of a mass of statis- 
tical information regarding the business of railway transporta- 
tion that is of great utility to the student and may become an 
important factor in securing wise and adequate legislation. 

The means that Congress provided for the prevention of unjust 
discriminations in charges were threefold, viz. : 

First, a summary process for hearing and adjudicating com- 
plaints and enforcing relief ; second, publicity of railway methods 
and accounts; third, perpetual competition among railways. 

Though the tentative character of the law was acknowledged 
by the most vehement of its partisans, there has been as yet no 
amendment in any way modifying these fundamental principles. 
Those that have been passed—adding the penalty of imprison- 
ment to that of a mere fine for violation of its clauses ; extending 
the provisions requiring filing and publicity to rate schedules, in 
which two or more carriers join ; requiring public notice of reduc- 
tions as well as of advances in charges; and relating to procedure 
—have been at the direct instance of the commission and were 
advocated in its reports. 

The first remedy lingers a living death in the reports of the 
Interstate Commerce Commission, and it may yet be resuscitated 
by suitable legislation, but it was deprived of all practical force, 
except as a contributor to publicity, when, in the first action 
brought to secure a decree enforcing an order made by the com- 
mission, a Federal court, in a decision that has been followed 
uniformly ever since, claimed the right to go into the matter at 
issue between the defendant railway and the complainant before 
the commission de novo, to hear new testimony if offered, to 
allow the railway to adopt a new line of defense, and to consider 
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the conclusions of the commission as to law and fact as merely 
prima facie evidence subject to rebuttal. 

Publicity was provided for by authorizing the commission to 
inquire generally into the business of all carriers subject to its 
jurisdiction ; to keep continually informed regarding their busi- 
ness methods, by requiring annual statistical reports ; authorizing 
the commission to prescribe a uniform system of accounts; re- 
quiring the publication and filing of schedules of rates on all 
traffic subject to the provisions of the law; requiring railways to 
file copies of agreements with other common carriers; and giving 
the commission authority to issue subpoenas and subpcenas duces 
tecum. Competition was to be perpetuated by the prohibition of 
pooling agreements. This and the second remedy have been 
enforced with reasonable continuity. 

Charges for railway service may unjustly discriminate in 
three ways: 

1. When differences are based upon the individuals for whom 
services are performed. 

2. When charges upon different commodities are adjusted for 
the purpose or so as in effect to foster the movement of one at the 
expense of the other in a degree not warranted by differences ap- 
pertaining to the commodities themselves. 

3. When charges to or from particular localities favor some 
to the disadvantage of others more than is justified by natural 
conditions. 

Unjust discriminations between individuals are those most 
readily observed, and consequently most obnoxious to the general 
public, though it is doubtful whether their consequences approxi- 
mate in gravity the serious and deplorable effects of those that 
fall in the second and third classes. They are effected by means 
of secret deviations from the published rate schedules, while those 
between producers of different commodities or between localities 
appear boldly on the face of tariffs and classifications. The secret 
rates, rebates, drawbacks, allowances, or other illegal devices re- 
sorted to in order to accomplish the first class of discriminations 
are punishable by fine or imprisonment. The only remedies for 
the other kinds are modification of the rate schedules or monetary 
recompense for the damage suffered. The number of discrimina- 
tions between individuals has been materially reduced by the 
operation of the present law, but that they have by no means 
disappeared is evident from the following extract, which, as it is 
taken from a recent issue of a railway paper of high standing, 
may be regarded as ex cathedra : 

“At present no railway man dares to assist the commission to 
information against another road, no company dares to be the 
active instrument in bringing complaint against another. It has 
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its own record behind it. There would be retaliation, and there 
is no great company which can face having its record of the past 
years subjected to investigation.” 

These discriminations are very effective in competition for 
traffic and will continue an important factor in the railway sit- 
uation as long as competition is a controlling element in rate- 
making. It is not even certain that they are not more harmful 
at present than when more common, and it may be that their 
baneful effects are accentuated now that, instead of being granted 
to nearly every applicant, concessions from established charges 
are accorded only to powerful traders who are able to control 
traffic sufficient in quantity to yield revenue of almost vital im- 
portance to the carrying companies. One of the ablest men ever 
appointed to be an Interstate Commerce Commissioner has pub- 
licly declared that— 

“Tf we could unearth the secrets of these modern trusts, whose 
surprising exploits excite such wide apprehensions, we should 
find an explanation of their menacing growth in the systematic 
methods by which they have evaded the burden of transporta- 
tion. The reduced charges which they have obtained, sometimes 
by favoritism and oftener by force, account in great measure for 
the colossal gains which they have accumulated.” 

And he adds: 

“ Indeed, I think it scarcely too much to say that no alliance 
of capital, no aggregation of productive forces, would prove of 
real or at least of permanent disadvantage if rigidly subjected to 
just and impartial charges for public transportation.” 

Unjust discriminations prejudicial to particular commodities 
have not been materially reduced in number by the operation of 
the Interstate Commerce Law. They appear, as has been said, in 
rate classifications and rate schedules, and the burden of proof is 
usually upon those who allege that they are unjust. The commis- 
sion, in response to complaints brought before it, has found it ne- 
cessary to prescribe the proper relations between rates for carrying 
the following pairs of commodities: Common soap and -pearline, 
dried fruits and raisins, lumber and hub blocks, lumber and rail- 
way ties, wheat and flour, corn and its products, grain and grain 
products, celery and green vegetables, window shades and hol- 
lands, and petroleum and its products. These, however, involve 
but the smaller side of the question. It is not clear that rates as 
at present adjusted are relatively reasonable as between, for ex- 
ample, the products of agriculture and those of other industries, 
nor that they do not bear with undue relative severity either 
upon the grain producer of the trans-Mississippi region or the 
cotton planter of the Gulf States. These are matters with which 
the Interstate Commerce Law does not effectively deal, and which 
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can not be so dealt with until the law is modified in a manner 
more radical than any yet officially suggested. 

The most serious class of unjust discriminations includes those 
which have for their victims the entire populations of towns, 
cities, and even extensive districts which are made to suffer from 
the unfair adjustment of railway rates. Practically the whole 
region south of the Potomac and Ohio and east of the Mississippi 
has continuously suffered from discriminations of this kind 
through the system of making charges to a few selected cities the 
basis for through rates to all other points. Through rates are 
made to and from about two hundred of the larger towns, includ- 
ing Atlanta, Birmingham, Chattanooga, Vicksburg, New Orleans, 
and Mobile, and traffic shipped from or to all other points is 
charged the rate to one of these basing points plus the local rate 
from such basing point to final destination. In practice it is 
common to make the combination by the use of rates to and be- 
yond whatever basing point will give the lowest total, whether 
on the line traversed by the shipment or not. Thus a shipment 
from Cincinnati to a point on the line from that city to New Or- 
leans may be charged the full rate to New Orleans plus that from 
the latter back to the local point. The condemnation of such a 
system can not be too severe. It not only limits the commercial 
activities of the towns unjustly discriminated against and re- 
stricts the sources from which they can directly draw supplies, 
but by hindering their growth it retards the development of the 
entire section, including the cities supposed to be favored. 

The manner in which competition at points served by two or 
more railways affects those having but one has received general 
recognition, and is one of the most powerful causes of the too 
rapid construction that has burdened the country with many un- 
necessary, unprofitable, and bankrupt lines. To attempt to regu- 
late these cases by the process of taking them up singly and 
prescribing the alterations necessary to make the charges rela- 
tively reasonable, is a task impossible on account of magnitude. 
Though the relief afforded to particular places through the or- 
ders of the Interstate Commerce Commission has often been of 
great local importance, a large number of its decrees, including 
those most important, have been entirely ignored, or are now 
awaiting enforcement through the tedious processes of the courts. 
Even had the commission itself the authority of a United States 
court, and were there no appeal from its decisions, the town with 
two railways would still have an immense advantage over that 
with one. 

In the case of the Eau Claire Board of Trade, decided by the 
Commission in 1892, it was contended that the rates charged on 
lumber from Eau Claire to points on the Missouri River were so 
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high relatively to those from points competing for the business of 
supplying the same markets, as practically to destroy the busi- 
ness of Eau Claire. Only a few of the roads serving these com. 
peting points reached Eau Claire, and accordingly the only prac. 
tical mode of adjustment, from the standpoint of the law, was to 
order a reduction from that point. This the commission did, but 
added : 

“Undoubtedly those roads” (referring to those not serving 
Eau Claire, and consequently not included in the order) “have it 
in their power to continue the present disparity, but we do not 
anticipate, and certainly can not assume, that they will resort to 
such inconsiderate and arbitrary action in order to nullify the 
lawful order of this commission.” 

The compliance of the defendant railway with the order of the 
commission was, however, almost immediately nullified by the 
action upon the part of the other railways which that body had 
most properly refused to anticipate, and the rates of all lines were 
ultimately restored to practically the figures in effect previous to 
the complaint. 

The conditions described are fairly typical of those existing all 
over the United States. The Interstate Commerce Law has miti- 
gated but slightly, if at all, the evil of unjust discrimination be- 
tween individuals, has in but few and relatively insignificant 
instances moderated unjust discriminations between articles or 
classes of traffic, and has almost wholly failed to remedy the far 
more serious inequities in rate-making which operate to the dis- 
advantage of towns, cities, or districts. 

If it were true that the single step necessary to prevent or 
alleviate considerably the evils described is to re-enforce the law 
by adopting the amendments suggested by the commission, or 
otherwise to perfect the remedies already provided, adequate and 
early relief might reasonably be hoped for. That the commis- 
sion does not take this complacent and superficial view is evident 
from the following extract from its Ninth Annual Report: 

“Those who have given most reflection to the subject of gov- 
ernment regulation are aware that the laws now in force are 
more or less tentative and experimental, and such persons antici- 
pate that the evolution of railway control by public agencies will 
sooner or later result in a more comprehensive and direct exer- 
cise of the power possessed by Congress to regulate our internal 
commerce.” 

In fact, while the commission is, to adopt its own phrase, ask- 
ing Congress merely “to make the act mean what it was supposed 
to mean at the time of its passage,” it must be itself aware that it 
then contained the cause of endless discriminations. Says Com- 
missioner Knapp: 
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“The power to compete is the , »wer to discriminate, and it is 
simply out of the question to have at once the absence of dis- 
crimination and the presence of competition.” 

And he adds: ‘ 

“J regard the existing law as presenting this singular anom- 
aly, that it seeks to enforce competition by the mandate of the 
statute, and at the same time to punish as criminal misdemeanors 
the acts and inducements by which competition is originally 
effected.” 

The unreasonable rate not made either to secure competitive 
traffic or to recoup losses from carrying such traffic at too low 
rates is so extremely rare that its very existence may well be 
doubted. Unjust discriminations between individuals are re- 
sorted to in order to secure by means of secret rates, rebates, or 
other devices a greater proportion of the traffic from or to com- 
petitive points than would be carried at open and equal rates, 
Discriminations between commoditiés result most frequently 
from favoring articles produced by heavy shippers or in towns 
at which competition is sharp, or from the fact that the railways 
agreeing to a particular classification have not a sufficient iden- 
tity of interest to make naturally for harmony and justice, Lo- 
calities either are favored unduly because they are served by 
competing lines, or are discriminated against in order that low 
rates may be maintained at other points more fortunate in this 
respect. The charges to local points on main and branch lines 
are too high relatively to those at terminals where there is com- 
petition. Yet it can not be denied that so long as the carriers are 
independent of each other in the matter of revenue there will be 
many plausible arguments available for the defense of these re- 
lations. The difficulty of dealing with such discriminations is 
greatly enhanced by the insufficient information upon which it is 
necessary to decide: regarding the reasonableness of rates under 
present conditions. Thus, in determining whether a given rate 
on wheat from Chicago to New York is reasonable and just, it 
may be necessary to consider the rates on the same articles to 
Buffalo, New York, Philadelphia, Baltimore, Boston, Montreal, 
Newport News, and other Eastern points not only from Chicago, 
but also from Minneapolis, Duluth, East St. Louis, Peoria, Cin- 
cinnati, Buffalo, and other places. Rates on flour, corn, and corn 
meal between any of those points may also be involved ; and pos- 
sibly the charges on any of the commodities named from St. Paul 
or St. Louis to New Orleans via the Mississippi River boats, and 
from New Orleans to New York or Liverpool by steamer, may in 
some way be connected with the controversy so as materially to 
affect its decision. In fact, it is impossible to set any limit to the 
data that may have important bearing upon the question at 


VOL, L1.—60 



































































































818 POPULAR SCIENCE MONTHLY. 


issue, or to say of any fact concerning commerce or transporta- 
4 tion that it would necessarily be wholly irrelevant in such a con- 
troversy. Yet the parties defendant, when such a case is heard 
before the Interstate Commerce Commission or the courts of the 
United States, are the carriers between Chicago and New York 
only. When the interdependence of all rates is thoroughly un- 
derstood and the extent and importance of this condition fully 
appreciated, it will be a matter of little surprise that through the 
absence of sufficiently comprehensive information in particular 
cases, and through the impracticability of treating the subject of 
t| railway rates under the present system in the broad and thorough 
manner absolutely essential to the correction of the evils now ex- 
isting, even the clear-headed and able men who have constituted 
the Interstate Commerce Commission have been led into occa- 
sional errors which have furnished arguments to those who from 
self-interest desire a return to the system in vogue when there 
was no public supervision of interstate commerce by rail. 
/ The conflict of interest between the several corporate units of 
the railway system is the primary cause of the evils attendant 
upon railway transportation as now conducted. This fact being 
clearly established, it is at once evident that that portion of the 
Interstate Commerce law which was intended to perpetuate com- 
petition—i. e., the fifth or antipooling section—is radically an- 
| tagonistic to any wise and practicable system of railway regula- 
tion. It is necessary at the outset, as a first step toward a system 
under which railway rates can be made equal to all, that this re- 
straint upon the carriers should be removed—not in order to save 
them from the bankruptcy that is almost certain to follow the 
vicious methods now in vogue; not for the sake of the thousands 
whose small savings have been invested in railway securities in 
the reasonable belief that Congress would not legislate so as to 
destroy an investment through which private capital is made to 
perform a public function, but in order to relieve individuals, 
Ha classes of property, and localities from the unjustly discriminat- 
| 3 ing charges for railway service from which they now suffer. At 
| the same time Congress should give some substantial finality to 
the findings of the board of railway experts which under the 
name of the Interstate Commerce Commission it has created to 
adjudicate between the railways and their patrons, and should | 
strengthen the visitorial functions of that body by granting what- 
ever amendments to the law are necessary in order to secure the 
production of all the legal testimony desired and by considerably 
widening the scope of its statistical investigations. 
. But this is only a beginning of progress toward more enlight- 
ened methods of dealing with this important industry. It has 
never been found profitable to legislate in restraint of natural 
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economic forces, but the best results have accrued when states- 
men have frankly recognized the tendency of those forces and 
have sought to make their operation useful to society. The force 
which tends toward the consolidation of railway properties is one 
of the most powerful, and it is now recognized that such consoli- 
dation is in the public interest. All provisions forbidding or 
hindering the various forms of consolidation of parallel or con- 
necting railways, whether contained in State Constitutions or in 
Federal or State statutes, should be repealed, and public and legis- 
lative encouragement so far as practicable should be generously 
accorded to every step that tends toward the complete harmoni- 
zation of the railway system. If this somewhat radical change 
in the attitude toward the railway monopoly can be effected it 
will not be long before favoritism will become as rare in railway 
rates as in the rates of taxation. 
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EARLY AMERICAN CHEMICAL SOCIETIES.* 


By Pror. H. CARRINGTON BOLTON, Pu. D. 


— chemical societies were organized in the United States 
before the close of the first quarter of this century: 1. The 
Chemical Society of Philadelphia, founded in 1792.’ 2. The Co- 
lumbian Chemical Society of Philadelphia, founded in 1811. 
3. The Delaware Chemical and Geological Society, founded in 
1821. These societies were short-lived, local in jurisdiction, and 
without much influence on the progress of the science; but it is 
interesting to note that professional, teaching, and amateur chem- 
ists in America formed associations for mutual improvement and 
for the advancement of their calling forty-nine years earlier 
than their brethren in England. American chemists were not 
impelled to form independent societies owing to a lack of organ- 
izations for men of science, but they early felt the advantages of 
specialization. Both the society of 1792 and that of 1811 were 
formed in a city honored by the presence of the venerable and 
dignified American Philosophical Society, established by Benja- 
min Franklin in 1743, 

1, The Chemical Society of Philadelphia was undoubtedly the 
earliest organized body of chemists in either hemisphere; it does 
not appear to have published records of its meetings, but in 
1801-2 it was presided over by Dr. James Woodhouse, the vice- 
presidents being Felix Pascalis and John Redman. Dr. Wood- 





* Abstract of a paper read to the Washington Chemical Society, April 8, 1897. 
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house (1770-1809) was at the time Professor of Chemistry in the 
medical department of the University of Pennsylvania, of which 
he was a graduate. This chair had been held by Dr. James 
Hutchinson, and on his death, in 1793, Dr. Joseph Priestley, who 
arrived from England a few months later, was invited to succeed 
him, but he declined, preferring retirement at Northumberland, 
and Dr. Woodhouse was chosen instead. He was more of a 
physician than a chemist, and most of his writings were on 
medical topics, but he edited Chaptal’s Elements of Chemistry 
and other works. He is said to have been the first to prove by 
comparative experiments the superiority of anthracite coal from 
Pennsylvania over bituminous coal from Virginia for intensity 
and regularity of heating power. 

The first vice-president, Felix Pascalis-Ouvriére (1750-1840), 
had an interesting career. He was born in France, where he re- 
ceived his medical education, but emigrated to Santo Domingo, 
and while practicing his profession there acquired an extensive 
knowledge of botany and other branches of natural history. In 
1793 a revolt among the negroes compelled Pascalis to take 
refuge in the United States: he settled first in Philadelphia and 
afterward in New York, where he aided in founding the Linnzan 
Society of New York. The second vice-president, Dr. John Red- 
man (1722-1808), was one of the foremost practitioners of medi- 
cine in Philadelphia, and from 1786 was President of the Phila- 
delphia College of Physicians. 

Among the most active members of the Philadelphia Chem- 
ical Society were Priestley, Hare, and Seybert. The ambition of 
the members is shown by the circumstance that a standing com- 
mittee in 1802 was prepared to “ annalize every mineral produc- 
tion” sent to them, free of expense. The meeting held October 
24, 1801, was made memorable by the appointment of a com- 
mittee for the “ discovery of means by which a greater concentra- 
tion of heat might be obtained for chemical purposes.” One of 
the committee, Robert Hare, then only twenty years of age, re- 
ported to the society on December 10th his invention of the “ hy- 
drostatic blowpipe.” Hare’s remarkable paper was printed in a 
small pamphlet of thirty-four pages with the title, Memoir on the 
Supply and Application of the Blowpipe, containing an account 
of a new method of supplying the blowpipe either with common 
air or oxygen gas. Hare’s invention yielded a fruitful harvest of 
discoveries and alone justified the existence of the first of chem- 
ical societies; his subsequent career as Professor of Chemistry in 
the medical school of the University of Pennsylvania from 1818 
to 1847 is well known. 

2. The Columbian Chemical Society of Philadelphia was 
founded in the month of August, 1811, by a “number of persons 
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desirous of cultivating chemical science and promoting the state 
of philosophical inquiry.” 

The principal officers elected at the first meeting were as 
follows: Patron, Hon. Thomas Jefferson, Esq.; president, Prof. 
James Cutbush; vice-presidents, George F. Lehman, Franklin 
Bache. 

Thomas Jefferson’s commanding position in the world of sci- 
ence and arts, as well as his literary attainments, well qualified 
him for the office of patron; he was at that time living at his 
country seat in Virginia, having already served his country for 
eight years as chief magistrate. 

The president of the society, Dr. James Cutbush, was Pro- 
fessor of Natural Philosophy, Chemistry, and Mineralogy at St. 
John’s College; in 1814 he held the position of assistant apothe- 
cary general in the army, and he afterward became Professor of 
Chemistry and Mineralogy at the United States Military Acad- 
emy, West Point, where he died in 1823. Dr. Cutbush published 
several books, the best known being A System of Pyrotechny 
(Philadelphia, 1825), an elaborate work of six hundred pages. 

Franklin Bache, the second vice-president, was at that date a 
youth of only twenty years, who had graduated the year before 
at the University of Pennsylvania. He was a grandson of Ben- 
jamin Franklin and a member of the distinguished Bache family 
which numbered so many eminent men of science. He afterward 
became Professor of Chemistry at the Jefferson Medical College, 
a position which he held until his death in 1864. 

The constitution adopted by the founders of the society, be- 
sides the usual business rules, contained some unusual features. 
The officers included an orator, whose duty it was to deliver an 
oration on some chemical subject once every year. Since the 
Society’s Memoirs contain no “ oration,” it is to be feared that the 
incumbent’s efforts were not satisfactory. The constitution un- 
dertook to control the members’ actions by a series of fines: twelve 
and a half cents for absence each roll, and one dollar for refusing 
to accept an office or declining to read an original chemical essay 
when appointed to do so. To insure against members withdraw- 
ing early from a dull meeting, the secretary was directed to call 
the roll at the opening and close of each meeting, and to fine 
absentees twelve and a half cents. Candidates for membership 
were required to read an original essay on some chemical subject 
to be discussed by the members, and a two-thirds vote was re- 
quired to insure election. It seems to have been easier to be put 
out of the society than to get into it, for “any member behaving 
in a disorderly manner shall be expelled by consent of two thirds 
of the members present.” 

There were two classes of members: “ junior,” thirteen in num- 
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ber, and “ honorary,” sixty-nine in number, of which thirty-one 
were Europeans; the home list included most of those chemistg 
whose labors contributed largely to the foundations of the science 
in the New World. Brief notices of the prominent ones are here 
given : 

Dr. Benjamin Smith Barton (1766-1815), who has been called 
by his admirers “the father of American natural history,” held 
the chair of medicine, natural history, and botany in the Uni- 
versity of Pennsylvania; he was an agreeable writer on natural 
‘history topics. 

Dr. Archibald Bruce (1777-1818) was one of the pioneers of 
mineralogical science in America, and published one volume of 
the American Mineralogical Journal in 1810; he held the chair 
of mineralogy in Columbia College, New York. 

Thomas Cooper (1759-1840), born in London, accompanied his 
friend Priestley to America in 1793, sharing his radical views in 
politics and religion. He held the chair of chemistry at the col- 
lege in Columbia, 8. C., of which he afterward became president. 

Dr. Edward Cutbush (1772-1843) was surgeon in the United 
States Navy and Professor of Chemistry in the medical school of 
the Columbian University from 1825-’27. 

Dr. John Griscom and Dr. David Hosack were both citizens 
of New York; the former had the honor of being regarded as the 
head of all teachers of chemistry in New York for thirty years; 
the latter was Professor of Botany and Materia Medica in Colum- 
bia College, but is best known as the founder of the first public 
botanic garden in the United States in 1801.. He died under 
tragic circumstances—of shock at the disastrous conflagration in 
New York city which swept away his property to the value of 
$300,000. 

Dr. John Maclean (1771-1840) was the first Professor of Chem- 
istry in the College of New Jersey, now Princeton University, to 
which chair he was elected in 1797. 

The Hon. Samuel L. Mitchill, M.D., F. R.S. E. (1764-1831), 
was not only an active Professor of Chemistry and Natural His- 
tory in Columbia College, New York, and editor of the New 
York Medical Repository, but he was Senator of the United States 
from 1804, 

Dr. Benjamin Rush (1745-1813) was undoubtedly the first pro- 
fessor of chemistry in America, his appointment dating August 
1, 1769. In his busy life he was Professor of the Institutes and 
Practice of Medicine in the University of Pennsylvania, besides 
acting as Surgeon General of the United States Army, Treasurer 
of the Mint, President of the Society for the Abolition of Slavery, 
and Vice-President of the Bible Society of Philadelphia, in which 
city he also conducted a large medical practice. 
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Dr. Adam Seybert (died 1825) was a pioneer in air analysis, 
having made twenty-seven analyses of the air by eudiometric 
methods on a voyage across the Atlantic in 1797. He came to the 
conclusion that the sea exerted purifying power over the air. 

Benjamin Silliman, at the time of the founding of the Colum- 
bian Chemical Society, was forty years of age and had held the 
chair of, chemistry in Yale College for ten years. The American 
Journal of Science was not begun until 1818. Silliman’s name is 
a household word among us, and no eulogium is here needed: to 
magnify his position in the scientific world. 

The prominence of medical men on the roll of members is evi- 
dent and readily explained. Before the days of schools of science, 
and before colleges devoted a portion of their curricula to scien- 
tific studies, almost the only training in science received by 
American youth was in the medical schools. The chairs of natu- 
ral history and of the physical sciences were almost exclusively 
held by physicians whose education more nearly qualified them 
for teaching these branches of knowledge than the graduates of 
the classical courses customary in all colleges. To elevate the 
standard of membership in the Columbian Chemical Society a 
number of distinguished foreigners were enrolled. These in- 
cluded such men as Berthollet, Gay-Lussac, John Dalton, Sir 
Humphry Davy, and Dr. Wollaston, but no representatives of 
Germany or Sweden, which presumably indicates that at this 
early date communication and exchange of courtesies with Ger- 
many and northern Europe were less common than with France 
and England. 

The society issued in 1813 one volume of Memoirs, containing 
twenty-six essays by ten writers on a great variety of topics— 
original, speculative, and practical. Eight of these papers are 
from the pen of Dr. Thomas D. Mitchell. In his Remarks on the 
Phlogistic and Antiphlogistic Systems of Chemistry he supports 
the Lavoisierian theory of combustion, stating that there is “no 
necessity for a principle of inflammability.” He cites the experi- 
ment of Woodhouse, who obtained an inflammable air by heating 
charcoal with scales of iron, both being free from water; and 
points out that Cruikshank, of Woolwich, demonstrated that the 
inflammable gas thus obtained is gaseous oxide of carbon (carbon 
monoxide), discovered by Priestley in 1799 and combustible al- 
though containing no hydrogen. He compares combustion with 
neutralization of an acid and base, and says, “Inflammation and 
acidity are effects resulting from the action of relative causes and 
not attributable to a single agent or principle.” 

Dr. Mitchell, in his paper Remarks on Heat, objects to the 
term “latent heat” and to Dr. Black’s theories. In a paper enti- 
tled On Muriatic and Oxymuriatic Acids he attacks the views of 
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Sir Humphry Davy as to the non-existence of oxygen in muriatic 
acid, clinging to the statement of Lavoisier that all acids contain 
oxygen, and he claims that combustion is accompanied by decom. 
position of oxygen gas. The doctor’s Analysis of Malachite from 
Perkioming, Pa., is given as follows: One hundred and twenty 
grains of the green carbonate contained carbonic acid, thirty 
grains; quartz and siliceous earth, sixty-eight grains; brown 
oxide of copper, fifteen grains; loss, seven grains. The specimen 
was evidently a poor one. No account was taken of the water, 
and reporting results in percentages does not seem to have been 
in vogue. 

The same writer, in Remarks on Putrefaction, discusses the 
action of antiseptics and attributes the virtues of nitrate of pot- 
ash to the increase of cold produced by the muriate of soda. His 
other papers are argumentative and speculative, with little origi- 
nality. 

Franklin Bache’s three papers are likewise speculative disqui- 
sitions. In one he points to the “ great error” in which Berthollet 
fell as respects the law of chemical affinity, and in another he 
proposes to introduce the following improvements in nomencla- 
ture: Nitral acid forming nitrotes; nitril acid forming nitrutes; 
nitrous acid forming nitrites; and nitric acid forming nitrates. 

Four of the papers in the Memoirs are by Dr. John Manners, 
His Experiments and Observations on the Effect of Light on 
Vegetables abounds in quotations from Darwin’s Botanic Garden. 
In the Mineral Spring at Willow Grove, fourteen miles from 
Philadelphia, he found iron and sulphureted hydrogen. In Ex- 
periments and Observations on Putrefaction he tested the influ- 
ence of carbonic acid, hydrogen, and other gases on putrefying 
flesh, and he attempted to collect and analyze the gases generated 
by the same. He concludes that “ putrefaction depends on a de- 
struction of the equilibrium of attractions which exists in the ele- 
mentary principles of which the animal substance is composed in 
a healthy state, occasioned by the loss of vitality in consequence 
of which new compositions and decompositions ensue.” 

The president of the society, Prof. Cutbush, describes quite 
clearly the “oxyacetite of iron” as a test for the detection of 
arsenic, a process since used quantitatively by Kotschoubcy. 

Speculations on Lime, by Dr. Joel B. Sutherland, contains the 
singular claim that if mortar be made with sand containing com- 
mon salt the resultant compound gives “so much coldness to the 
mass that during the whole summer vapor is almost incessantly 
precipitated on a wall” with which it is plastered. 

Mr. Edward Brux, of France, one of the junior members, 
writes Upon the Effects of Various Gases upon the Living Ani- 
mal Body, which consists largely of speculations, notwithstand- 
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ing which he cites an admirable passage from Dr. Bostock: 
“ Physiologists have in general been more inclined to form hypoth- 
eses than to execute experiments, and it has necessarily ensued 
from this unfortunate propensity that their science has advanced 
more slowly than perhaps any other department of natural phi- 
losophy.” Unfortunately, this truth was not fully recognized by 
the members of the Columbian Chemical Society. 

A contemporary journal (New York Medical Repository) re- 
views the Memoirs in the following quaint style: “It is highly 
gratifying to behold a band of worthies like those before us labor- 
ing to analyze the compounds which they find ready made, to 
form by synthesis new combinations in the laboratory, and there- 
by to deduce correct doctrines from the facts which are disclosed. 
We cordially congratulate them on their noble occupation and 
on the progress they have made. We hope they will be persever- 
ing and undaunted; and if from this beginning there shall arise 
great improvements in theoretical disquisition, as well as in eco- 
nomical exercise, we shall rejoice with a mingled glow of amica- 
ble and patriotic sentiment.” 

3. The Delaware Chemical and Geological Society was organ- 
ized at Delhi, Delaware County, New York State, September 6, 
1821. The first meeting was held at the hotel of G. H. Edgerton, 
in the village. The president was Charles A. Foote, and the vice- 
president the Rev. James P. F. Clark. The society was composed 
of “ between forty and fifty well-informed and respectable inhab- 
itants of the county.” It had for its object the improvement of 
the members in literature and science, especially in mineralogy 
and chemistry. The members planned to form a library, and 
they made a collection of the minerals and rocks of the region, 
but the society was not long sustained. 

In reviewing the condition of chemical science in the United 
States as indicated by the membership and achievements of these 
early societies, we note that those who held the most prominent 
places were handicapped by the necessity of devoting a large part 
of their intellectual energy to topics quite outside of the domain 
of chemistry itself. The active members were either busy with 
the art of healing or with teaching several branches of the phys- 
ical and natural sciences, and too often chemistry was regarded 
in the colleges as a kind of side issue or appendix to the more im- 
portant subjects of instruction. This was caused by the necessity 
of earning a competence at a time when there was no opportunity 
of reaping pecuniary rewards by skill as an analyst or by the 
application of science to the manufacture of products involving 
chemical knowledge. Indeed, in default of this stimulus to labo- 
ratory work it is not surprising that the papers read to the socie- 
ties were largely either reviews of the grand discoveries made by 





















































826 POPULAR SCIENCE MONTHLY. 


Europeans or essays in which the imaginative faculty was given 
free play, it being far easier to indulge in speculations than to 
discover new facts. 

In the early struggles of a country to secure a place among 
nations few men of ability can devote their energies to the pursuit 
of science for science’s sake, The environment is more favorable 
to development of the inventive faculty than of the peculiar tal- 
ent for conducting abstruse researches in an exact science. Add 
to this the limited facilities for acquiring chemical knowledge in 
the New World and the distance of amateurs from the European 
head centers of learning, and it is certainly noteworthy that 
American chemists combined to form associations for mutual im- 
provement and the advancement of their calling at so early a 
period. 

A fourth attempt to establish a chemical society was made at 
New York city in 1876. The organization was at first somewhat 
restricted in its plan, but in 1892 a change in its constitution was 
effected which broadened its scope, and it now forms a strong, 
influential, and truly national society. Its nine hundred and 
eighty-four members, working in nine chartered sections, repre- 
sent forty-seven States and Territories, besides several countries 
of Europe, South America, and distant Australia. Its Journal, 
comprising eleven hundred and fifty pages annually, is an au- 
thoritative medium for the preservation and diffusion of the re- 
searches made in the United States, and its annual meetings, held 
in diverse localities, strengthen the bonds which unite its members 
in good-fellowship and in the pursuit of their common profession, 








THE recent publication of Mr. H. W. Seager’s book, Natural History in 
Shakespeare’s Time, has incidentally made it evident that our master poet 
was great in this as in all other fields, and that his allusions to animal life 
and habits are not based on the fables in which his contemporaries indulged 
even when writing seriously on the things of Nature, but on his own or 
other accurate observations. Of such are his allusions to the quick breath- 
ing of the captured sparrow, to the fast work underground of the mole, to 
the wounded duck hiding among the sedges, to the scattering of the wild 
geese at the firing of the fowler’s gun, and his lamentation over the killing 
of a fly by Marcus. An English reviewer of the book well says that “the 
truth is that Shakespeare’s natural history is modern in its vividness, its 
good sense, iis sympathy. It is more profitable to compare his bird lore 
with Gilbert White’s than with anything in Bartholomew; more just to set 
his animals against Buffon’s than the grotesque ‘four-footed beasts’ of Top- 
sell; more useful to verify his botany by Sowerby than by Gerarde or John 
Parkinson. Modern naturalists and Nature-lovers have not been slow to 
claim Shakespeare as their brother.” Yet his characters sometimes bring 
in the natural-history fables of the time. They would not be true to what 
he intended to make them appear if they knew better. 
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THE ECONOMIC VALUE OF ANIMALS. 
By CHARLES FREDERICK HOLDER. 


ie influence which the lower animals have had upon man- 
kind has never been appreciated; had it been, they would 
have received more consideration at our hands. They not only 
provide us with food, raiment, and a vast array of industries, but 
they have been factors in the physical and intellectual develop- 
ment of mankind. The beauty of the birds and insects, the splen- 
did coloring of the fishes and reptiles, the quiet harmonies of 
Nature and the problems they suggest, have insensibly had a re- 
fining effect, and aided in the evolution of the higher and wsthetic 
senses. In a word, the so-called lower animals have been impor- 
tant factors in producing the high civilization which marks the 
Caucasian race of to-day. 

In glancing at the many forms which pay tribute to our wants 
and requirements, the larger animals naturally attract the atten- 
tion; yet the greatest works, the most enduring monuments, are 
those produced by the smallest and most insignificant creatures, 
Such are the rhizopods—minute marine forms almost invisible, 
among the very lowest in the scale of life; literal drops of jelly, 
yet endowed by Nature with the power to secrete shells of rare 
and beautiful shapes. So vast are their numbers that it has been 
estimated that if they are as numerous down to a depth of six 
hundred feet as they are near the surface, there are more than 
sixteen tons of calcareous shells suspended in the uppermost one 
hundred fathoms of every square mile of the ocean. 

These countless millions are constantly dying, and their shells 
when released slowly sink to the bottom in a never-ending rain, 
filling up the inequalities of the ocean bed, and forming a deposit 
of ooze at a depth of not over twenty-four hundred fathoms sev- 
eral feet in thickness, beneath which are layers of shells of an un- 
known depth pressed into a solid mass. A prolific source of this 
ocean rain is a rich spiked atom which has given its name to the 
globigerina ooze that is almost universal in the deep sea at a 
depth within the limitations given. 

The tendency of the rain of shells is to fill up ocean beds, cap 
submarine hills and mountains, building them up until they en- 
ter the zone of the reef-building corals. In this way these insig- 
nificant creatures have aided in the growth of the globe, and, 
when the deposits by heat or exposure to air are hardened, they 
become girders of the crust. 

The ooze so deposited either fills up the ocean, or by some up- 
heaval is lifted into the air and in time becomes covered with a 
forest growth; ages pass, and, by a depression of the crust, the 
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hardened ooze again becomes the bottom of an ocean, subject to 
another rain of shells; and so the change goes on, and we may 
trace the rhizopods back to the Archzan time, millions of years 
ago, their story being told by the limestone deposits alternating 
between the metamorphic schists of that ancient period—monu- 
ments of the part these insignificant creatures have taken in pre- 
paring the world for man. The chalk cliffs of England are 
among the visible evidences of this work, the chalk being formed 
of rhizopods once deposited at the bottom of a sea, but now reared 
high above the surface to tell the marvelous story. The city of 
Paris is built of stone formed by rhizopods and other forms, and 
the pyramids of Egypt are constructed of the remains of various 
species of fossil animals; yet how these magnificent works of 
man pale into insignificance before the unconscious work of these 
minute animals! 

Very near the rhizopods are the sponges; lowly creatures 
whose skeletons are of great value—their collection and prepara- 
tion forming a vast industry in many parts of the world; a step 
higher in life we find the coral polyp, secreting lime and piling 
up reefs and islands that are important girders of the globe, I 
have spent days in following a coral reef in the Helderberg Moun- 
tains of New York far from the reefs of to-day ; and we find evi- 
dences of them everywhere in the rocks of early geological times, 
The great reef of Australia, the populous coral keys of the equa- 
torial Pacific, the State of Florida, a reef of seventy-eight thousand 
square miles in extent, illustrate the value of this polyp to man. 

All these animals have other values. From the rhizopod cliffs 
of Dover comes chalk, while keat is supposed to have changed the 
skeletons of sponges into flint,so valuable in many ways. Heat 
has transposed the old coral reefs into beds of marble; and we 
have the Capitol at Washington, and all the noble works of art 
of the old Roman and Grecian masters, carved from the crystal- 
lized remains of these lowly creatures. 

The shells of the seashore and river all have a direct value; 
the oyster industry of New York city alone represents a capital 
invested of over two million dollars, which means the support of 
thousands of men, women, and children. Even the discarded 
shells constitute an important branch of trade in themselves, 
Germany and England use tons of pearl oysters, sending them to 
us in the form of buttons, cheap ornaments, and other articles. 
The pearl fisheries of the Persian Gulf pay one million dollars 
per annum; of Australia, three hundred and eighty thousand 
dollars; while those of Lower California have produced some of 
the finest and most valuable pearls during the past two centuries. 
The collection of abalone shells in the State of California means 
an income of over fifty thousand dollars to the parties interested, 
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while the sale of the polished shells as curiosities gives employ- 
ment to many persons. From the whelks a dye is obtained; 
sepia comes from the cuttlefish or squid; while one species pro- 
vides the cuttlefish boneof commerce. The smallest worm, which 
Shakespeare tells us, “ will turn, being trodden on,” has its place 
in the economy of life. The phosphorescent worms add to the 
splendors of the festivals of the nights along our shores, and are 
among the illuminators of the ocean; as bait they have a relation 
to the fisheries; leeches have a medicinal value, while the com- 
mon earthworm is a valuable ally of the farmer. Darwin esti- 
mates that there are one hundred thousand earthworms in the 
upper six feet of every acre of ground in favorable localities, and 
in New Zealand three hundred thousand. They are continually 
turning over the soil, dragging down seeds and leaves, and bring- 
ing to the surface in some places ten tons of mold to the acre 
every year, thus performing a valuable service to the agriculturist. 

The crustaceans are among the important scavengers of the 
sea and are also valuable as food for fishes. The collection 
of crabs, shrimps, and lobsters forms large industries all over the 
world, contributing directly to the support of man. In Delaware 
the horseshoe crab is used as guano, while the collection of fossil 
crabs, as trilobites, is a peculiar industry. The fresh-water cray- 
fish produces a concretion used as an antacid, well known to chem- 
ists. Weowe many of the beauties of our summer fields to in- 
sects, all of which have their special functions and use. Even the 
persecuted flea may render man a service by keeping the drowsy 
watch dog awake, while the mosquito in tropical countries may 
aid in preventing the human inhabitants from living a continual 
siesta, 

The flies are among the most valuable insect scavengers. The 
spiders prey upon flies, holding them in check. The silk of the 
spider is used as a cross line in astronomical instruments, and 
that of a Bermuda species as sewing silk. Bridge makers have 
obtained valuable suggestions from these silent workers, from , 
whose web one of the kings of France is said to have made a coat. 
Grasshoppers and locusts are enemies of civilized man, but are 
eaten by the Indians, while in the Malay country the dragon fly 
is considered a delicacy. 

The cochineal produces the famous commercial dye, a valuable 
industry. Manna comes from the puncture of an allied insect, 
while another insect produces wax. A popular eye powder 
among the Chinese is made from a fly. The silk industry in the 
United States, the product of the silkworm, represents a capital 
of twenty-seven million dollars, and the moths and butterflies 
perform an equally valuable work in fertilizing flowers, thus in- 
suring the crops. <A decoction of oak and other galls of the gall 
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fly is an important ingredient in certain inks. Ants are valuable 
scavengers, and some produce an acid used in trade. The remark. 
able honey ants of the Southwest are considered dainties in Mex. 
ico and served after dinner alive. In the nests of these ants cer. 
tain individuals cling to the ceiling, their abdomens filled with 
honey, which has been given to them by their companions, so 
they are literally living honey jars, holding the reserve food sup- 
ply of the others, which they give up on application. - The dis. 
tended abdomen, about as large as a currant, is the luxury of the 
Mexicans. 

Bees have a sterling value the world over and support many 
men, women, and children. A few years ago a single bee ranch 
in San Diego County, California, produced one hundred and fifty 
thousand pounds of honey and wax. The importance of bees, 
aside from the question of honey, is shown by the fact that it was 
found impossible to cultivate red clover in New Zealand, as there 
were no bumblebees to carry the pollen. These are but a few of 
the benefits we obtain from the insects, the majority of which are 
generally considered pests. 

The story of the economic value of vertebrate life would mean 
a part of the commercial history of the world, so essential are 
nearly all of the higher animals to man and his advancement, 
We may pass rapidly in review the great fisheries of the globe 
which afford a direct support to thousands, from the salmon can- 
neries of Alaska to the tunny fishermen of the Mediterranean. 

The sharks, valuable scavengers, provide the makers of 
swords, belts, and various fancy articles with leather, the teeth 
being made into fancy and cheap jewelry. On the New England 
coast the small sharks or dogfish are in demand as guano, the 
fisheries giving employment to hundreds of men during the sum- 
mer months. The oil of nearly all sharks is a commercial com- 
modity, while the shark fin is a delicacy to the Chinese and col- 
lected by the ton from Catalina to China. 

The torpedo ray has been utilized by science, and the electric 
catfish of Africa is sometimes employed as a medicine. 

The Volga sturgeon fisheries give employment alone to over 
one hundred thousand persons, while that of our Alaskan coast is 
an important and growing industry. Helmets are made from the 
porcupine fish. The oil of the sunfish is valued in medicine. Sha- 
green comes from various fishes; leather and isinglass from the 
cod, hake, and haddock, weak and drum fishes; while the scales 
of the tarpon and parrot fishes are employed in ornamentation. 
Carp, dace, tench, and other fishes generally considered of little 
value, produce scales from which artificial pearls are made, and 
so become factors in a large and growing industry, especially in 
France. 
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The importance of fishes as food need not be mentioned. In 
the mere enumeration of useful products of animals but a faint 
idea can be gained of the vast interests they present. The Na- 
tional Museum, under the direction of the late lamented Prof. 
Goode, arranged a collection which illustrates the value of fish 
and fishing in all the details from the jewfish, that is made into 
boneless cod, to the feather fly, whose manufacture gives employ- 
ment to hundreds of women and girls in New York. 

The products of fish give rise to numerous industries, among 
which may be mentioned isinglass from the sturgeon; caviare; 
leather from eelskins, and guano from catfish. Then come the 
trades associated with the capture of fishes—the dealers in fishing 
tackle, the builders of fishing boats, the makers of fishhooks, 
sinkers, and artificial bait being a few that will suggest how the 
fishes indirectly enter into the life of man and aid in his support. 

Passing to the reptiles and their allies, we find the frogs and 
lizards destroying noxious insects, ridding the gardens and trees 
of pests. The skin of large snakes is made into leather; that of 
smaller varieties into belts, hatbands, covering for boxes, etc. ; 
while snake oil is highly valued for various purposes. In South 
America the white meat of the great boa is esteemed a delicacy. 
A political economist, whose name I do not recall, has stated that 
wars are a necessity to kill off the surplus population. This phi- 
losopher would probably consider the snakes of India in the light 
of a benefit, as since 1870 they have destroyed over two hundred 
thousand natives. 

We obtain our real tortoise shell from the hawksbill turtle, the 
beautiful substance being made into countless articles, forming 
- important industries in themselves. The Florida crocodile and 
alligator are on the verge of extinction that we may have satchels 
and the hundred and one objects in this leather which the ingen- 
ious makers give us. Every portion of the animal is of value. 
The teeth are made into jewelry, the oil soothes the rheumatic 
patient, while alligator musk forms an ingredient in the manufac- 
ture of perfumes. 

The direct benefits which we obtain from the birds are well 
known. The egg, poultry, and wild game industry, the sale of 
pet birds, the extravagant use of plumes and feathers at the dic- 
tates of fashion, the sale of birds and eggs for specimens, the 
manufacture of fly-fishing bait, are but a few industries which 
afford employment to thousands all over the world and represent 
the investment of vast sums of money. Some of the peculiar 
products of birds are leather from the feet of tropic species, the 
albatross; pipestems from the leg of the latter; quill pens, pen- 
guin-feather furs, and penguin skins as fuel at Heard Island; the 
oil of gulls as lamp oil by Eskimos; leather from the pouch of 
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the man-of-war bird ; and tobacco pouches from that of the peli- 
can. In heathen China the beautiful little quail is used by noble 
ladies to warm the hands in winter, and in civilized America live . 
pigeons are used as a target by our so-called sportsmen. Many 
birds are becoming extinct, due to the demand for them by exact- 
ing fashion. Every hummingbird, bluebird, heron, or curlew in 
California and Florida has a price upon its head. 

A value which birds have to man should not be omitted, namely, 
their work in distributing seeds, thus aiding in rendering islands 
habitable for mankind. This can be illustrated by the work of 
pigeons at the Moluccas. The Dutch destroyed all the nutmeg 
trees except those on the island of Great Banda, but were obliged 
to send a yearly commission to cut down the trees which grew 
from seeds transported to the island in the crops of the fruit 
pigeons. Coffee and other seeds are transported in the same way, 

Among the higher or milk-giving animals there is hardly one 
that is not of some distinct value to man. The fur-bearers are 
well known, from the fast-disappearing fur seal to the common 
cat, over a million skins of which are used every year in the 
trade and sold as Alaska sable; six million squirrel skins are used 
by furriers every year, while thousands of common ratskins are 
employed in the manufacture of kid-glove thumbs. Muskrats 
contribute three million skins annually to the trade, and musk as 
well. The skunk, kangaroo, and other little suspected animals 
are all important factors in trade. Among the singular leather 
producers are the raccoon, peccary, cat, dog, for drumheads; 
white whale, which is dressed as kid, velvet, or plush; porpoise, 
and hippopotamus, 

Every portion of almost every animal is available for the 
requirements of man: parchment from the viscera of seals and 
bears, gold-beater’s skin from those of the ox, and catgut from 
those of the sheep. The hair of many animals is used in an infi- 
nite number of ways, from that of the skunk in fine brushes to 
that of the badger, dog, camel, hog, and others for coarse kinds. 
From the hoofs, bones, and horns of animals comes gelatin, used 
in the manufacture of court-plaster, jelly, and artificial flowers. 

The oils of the milk-givers represent a vast interest. Some of 
the most singular are porpoise-jaw oil, used in lubricating fine 
watch machinery; manatee and dugong oil and dog oil in the 
manufacture of kid gloves. From many of these fine soaps are 
made. Some of our perfumes are obtained from certain animals 
—as the muskrat, musk ox, civet cat, musk deer, and beaver. 

The artist looks to various animals for fine colorings. Ivory 
black, used in the manufacture of bank-note ink and in fine paint- 
ings, comes from bones; while Prussian blue is made from hoofs 
and refuse hair. The gall produces a dye, and from blood comes 
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the turkey red of printers. The chemist depends upon animals 
to a large extent. Portions of the dog are used in tanning hides; 
albumin of the blood in refining sugar and various secretions in 
printing calico; while the chemist finds pepsin in the stomach of 
hogs and calves. Phosphorus for matches is taken from bones; 
the physician obtains his vaccine lymph from cows, by this 
means saving thousands of lives; while ammonia and lime are 
common products from bones and horn. 

Among the special animals that are of great value to man is 
the whale. In 1884 a single animal sold for over fifteen thousand 
dollars, the oil bringing $3,490, the bone $12,230. Besides these 
products there is the ambergris, a secretion in the intestine; the 
valuable ivory of the teeth used by the Japanese in their carving; 
the skin as leather; the bones for knife handles and for various 
purposes. 

The delicate mole is a valuable aid to the agriculturist. An 
individual will eat twenty thousand grubs in a year, while the 
fur is highly esteemed. The fur dealers use nearly ten million 
skins of rabbits and hares a year. Twenty thousand bears are 
sacrificed yearly, the hides being employed as leather, and even 
teeth for Indian chisels, knives, and ornaments. In 1880 the 
trade absorbed seven hundred tons of elephant ivory, one hun- 
dred thousand of these noble animals being killed that we might 
have billiard balls, chessmen, carved figures, and countless other 
objects for use and ornament. 

The furs of animals keep us warm in winter, while the wool 
of our under-garments comes from another group representing 
vast industries giving support to thousands of persons. 

Statistics in which this paper abounds are dry and uninterest- 
ing, but they alone tell the story of man’s dependence upon the 
lower animals. One hundred thousand Persian lambskins are 
used annually by the trade; six hundred thousand Astrakhans 
and two hundred English skins—suggestive of an array of 
workers. 

From the goat come mohair, cashmere; while the interesting 
Angora goat, which has been introduced into California, pro- 
duces fifteen million pounds of wool per annum; every hoof, 
hide, and horn has its value in the great world of trade. The 
camels and their allies produce the hair for shawls and other 
valuable articles of wear. : 

The demand for objects of luxury is tending to the extinction 
of some of our most valuable animals. The buffalo has been 
almost wiped from the face of the earth, that we might have 
sport, robes, and buffalo tongue. The five hundred lion skins 
which the trade uses annually for rugs and leather have marked 


the royal cat for early extinction; while the rhinoceros, giraffe, 
VeL, L1.—61 
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tiger, elephant, and many more will doubtless be known to our 
Jescendants a century hence by their pictures in books and their 
remains in the museums of the day. 

This great question of the economic value of animals is of 
radical importance to every citizen. It should secure our 
thoughtful attention, and be taught in our schools and colleges, 
We should demand from the Government absolute protection to 
the fur seal; our humane societies, which have accomplished so 
much, should extend their good offices to the protection of song 
birds, the wild game of our forests, and to all animal life, 


SKETCH OF LOUIS FIGUIER. 
By IDA M. TARBELL. 


HO in America, reading twenty years ago, does not remem- 

ber The World before the Deluge ? It was translated from 
French into English at a time when the great call in our schools 
was for more science; when the ministers in numbers of pulpits 
were “reconciling Genesis with geology,” and when boys and 
girls of fifteen were observing strata and fossil plants and ani- 
mals as they never had before. Its direct statements, its vivid 
pictures, above all its exciting reconstructions of primitive 
epochs—a Silurian age whose principal inhabitant was a tran- 
quil trilobite ; a carboniferous era rich in giant ferns and “ horse- 
tails”; a Jurassic, whose terrible denizens, ichthyosaurus, plesio- 
saurus, pterodactyl, haunted the dreams—caused it to be read by 
hundreds of young people. There are many men and women 
in America who can trace their first interest in geology to that 
work, or to some one of those in the series to which it be- 
longed. 

The author of The World before the Deluge, M. Louis Figuier, 
it was my fortune to meet frequently in the winter of 1893 and 
794 in his home in Paris, and the announcement of his death a 
few months ago led me to believe that many American read- 
ers might be interested in the recollections I have of our con- 
versations and in the impressions his curious personality made 
upon me. M. Figuier was one of those men whom the popular 
fancy had wearied of and dropped, and who, unable to under- 
stand why he was not as thoroughly in touch with his generation 
as ever, insisted tenaciously on being heard. 

The modest apartment of M. Figuier, like the house, was of a 
past generation. Its vestibule, whose walls were covered with 
the light striped paper in vogue long ago, and hung with family 
portraits in fading crayon and water colors, was furnished with 
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an ancient hat tree. Its salon, carpeted with a dark-green Brus- 
sels, such as was in style in the United States perhaps forty years 
ago, was decorated with numbers of flower pieces, huge wreaths 
and bouquets, after the manner in which our mothers did their 
water colors. They were framed in narrow black or gilt mold- 
ings, and some of them still bore in the corner the numbers they 
had borne in the salons of the sixties, 

As for M. Figuier, he had all the alertness, the decision, the 
energy of the life which surged all about and invaded the street 
in which he dwelt. In spite of his seventy-five years his form 
was tall and straight; his bearing was that of an officer rather 
than that of a writer; in his white face was none of the efface- 
ment of character so often seen in the old, no letting down of 
moral and physical self-control; his eye was ardent, indignant, 
sad by turns; his speech eloquent, rapid, full of conviction, impa- 
tient of contradiction. Yet one saw that he was, like the old 
houses of the Rue Caumartin, “condemned.” His bitter protest 
against the way in which the journalism of the day treats the 
popularization of science, his persistency in regarding himself as 
the one and only popularizer; his despair at the good-natured 
raillery which the hobbies of his old age had called out, all 
showed that M. Figuier was out of touch. This mingling of gen- 
erations, this refusal to believe that his work was done, gave me 
from the first of our acquaintance an interest in the fine old man 
which was half pathetic, half humorous, 

I have never known a person whose origin and early education 
were more evident. He proved his southern birth—he was a Lan- 
guedocian—by his fervor, his imagination, his astonishing plans. 
He showed his Huguenot parentage by the strength of his con- 
victions. 

But these things did not explain why, at thirty years of age, 
he should have left an excellent position as a professor, after hav- 
ing spent years in the universities of Montpellier and Paris pre- 
paring for it, and after having begun and succeeded in original 
investigations, to become a popularizer of science. 

It struck me that a man of his evident pride and culture 
would have a justifiable satisfaction in remaining among savanis 
and in pursuing the conventional path of university work, espe- 
cially after he had acquired a sure footing. Why did not M. 
Figuier accept the scholar’s career in which he was so well 
launched ? Why did he take up popularization ? I asked him 
one day. 

“Tt was simple enough,” he said. “It is true I had taken my 
degrees and had a good position, but I had the idea that scientific 
knowledge, which until then had been almost exclusively the 
property of the learned, should be put within the reach of the 
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reading public, that the people should be enabled to share the 
fruits of scholarship. 

“T was convinced that no one should attempt to do this sort 
of work but a man of thorough scientific training. I had done 
all the work the schools offered. I had been a professor. I had 
made some original researches. I felt that I had a right to at- 
tempt to explain in a popular style the wonders of science. My 
first book, on the Principal Modern Scientific Discoveries, was a 
success, and I immediately arranged to continue the work. My 
colleagues blamed me, and said I was belittling science, but I was 
convinced the thing ought to be done, and I made up my mind to 
do it if possible. 

“In 1855 I began to write scientific letters for La Presse, 
which under Emile de Girardin was one of the most important 
papers of Paris. But Isoon found I had too much to do. The 
university or the popularization must be given up. I chose the 
latter. There were plenty of men willing to do the exclusive 
work of the former; there was only myself willing to use my 
training for the press. And that is how I became a jour- 
nalist.” 

He never referred to his early journalistic experience with- 
out recalling the brilliant circle which he entered when he be- 
came a member of the staff of La Presse. It needed only the 
suggestion of a name then to get his characterization of many 
a famous man or woman. He would clasp his hands and lift 
his eyes. “Ah, those were great days! Victor Hugo was living 
then, you know. The year I joined the staff of La Presse Théo- 
phile Gautier was doing its dramatic work, Lamartine was run- 
ning his Cesar as a fewilleton, and George Sand the Story of her 
Life. It was around such a nucleus that the Girardins gathered 
all that was brilliant in Paris into their hétel in the Champs 
Elysées.” 

M. Figuier continued writing popular scientific books after he 
began journalism. The familiar Année Scientifique, which he 
conducted till the end of his life, was his first venture. It was 
followed by the Pictures of Nature, the first of which, The World 
before the Deluge, has been alluded to. This series incuded nine 
volumes, reviewing the meteorology, physics, mechanics, and 
chemistry of the globe. 

One day when we were talking about the books he said: “I 
had an ambitious idea in beginning that.series. I wanted to 
chase lying out of the schools.” 

it% Lying = 

“Yes, lying. What are mythology and fables but lying ?” 

“ But——” 
“ False, all false,” 
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M. Figuier never allowed me to oppose him. He rose and 
took down one of the volumes, opened to a preface, and read me 
with many a gesture and with increasing warmth of tone the fol- 
lowing observations: 

“The first book to put into the hands of a child should treat 
of natural history. Instead of calling the attention of young 
minds to the fables of La Fontaine, the adventures of Puss in 
Boots, or the Twelve Labors of Hercules, they should be directed 
to the simple and naive pictures of Nature—the structure of a 
tree, the composition of a flower, the organs of animals, the per- 
fection of crystalline forms. It is because the nourishment of the 
young has been falsehood that the present generation includes so 
many false, feeble, and irresolute minds, 

“If I live a hundred years I shall never forget the frightful 
confusion into which the reading of my first book threw my 
young head. It was an abridgment of mythology; and you 
know what one finds there: Deucalion, who creates the human 
race by throwing stones over his shoulders; Jupiter, who cracks 
his skull and lets out Minerva and all her accessories; Venus, 
who one fine morning is born from the sea foam; old Saturn, with 
his vicious habit of eating his children; and all the rest of that 
Olympus where the gods and goddesses commit so many bad 
actions. How can the head of a four-year-old resist such an up- 
setting of common sense ?” 

And so M. Figuier wrote his nine big volumes, Unquestion- 
ably they have contributed to interesting the young, not alone of 
France but of a large part of the world, in the phenomena of 
Nature; and if they have not yet driven out La Fontaine, Per- 
rault, Mother Goose, and the fascinating inhabitants of Olympus, 
they have at least entered into healthy competition with them. 

His great hobby as a literary worker was system. “System, 
classification,” he would repeat, “it is through them I have done 
my great work. Every note I take goes into its proper place. So 
with everything Lown. You have asked for data of my life. I 
can give them to you without looking! See here!” He opened a 
drawer in a cabinet in the room, and out came a great bundle 
of clippings—press notices on his work, reviews of his books, 
sketches of his life. A goodly number of them were American. 

“Yes,” he said, regarding them with a frown, “I get press 
notices from America by paying an agency, but that is all. My 
books have been steadily reproduced there for thirty years. See 
here, notice after notice of my last book, Happiness beyond the 
Tomb, and I have been unable to get even a copy of the trans- 
lation.” 

It was while pursuing his favorite subject of “system” that 
M. Figuier revealed to me the great passion of his life. 
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One day he had led me into the vestibule where there were 
two large cases running to the ceiling. They contained number. 
less boxes of notes, all labeled. Here were all the subjects M, 
Figuier treated. Ata moment’s notice he could have under his 
eye all that he had accumulated on any subject which interested 
him. While listening to his enthusiastic explanations I noticed 
on one shelf a number of neat manuscripts. 

“ What are these ?” I asked. 

“My theater,” he said, with a tender regard. “There are the 
plays, mademoiselle, which are going to teach the world science 
as it was never taught before. There,” he continued, warming, 
“is the greatest of all methods of scientific popularization. No- 
body understands it; nobody supports it. The press will not 
recognize it. New ideas are choked to death in Paris by the jeal- 
ousy of journalists. These plays have been represented before 
audiences which were wild with delight. Ah! but they are beau- 
tiful! But jealousy keeps them back.” 

“There is one on your countryman Franklin and electricity ; 
here is another on how Morse got his appropriation bill through; 
here is one Bernhardt has read and promised me to play. She 
says it is superb, superb. It is on Catharine of Russia.” 

“ And some of them have been given ?” 

“Nearly all, at my expense, understand. I believe it is one 
way to teach science to the people, and I mean to do all I can to 
push it. Here are two volumes of plays which I have put on at 
much cost. One season I hired a theater for a series of scientific 
matinées. Again I made a tour of the provinces with a troupe. I 
have given ten years of my life and spent my fortune for this 
idea. Once I lived in a hétel in the Champs Elysées, now I am 
here.” And he looked scornfully around the modest room with 
its faded air. “I have given it all for my theater.” 

The pain of the man was too intense, his earnestness too pro- 
found, for me to probe deeper into this defeated passion of his old 
age, and I waited until a free hour in the Bibliothéque Nationale 
gave me leisure to discover just what M. Figuier’s theater was. 
I found it was just what he said—an attempt to teach science by 
means of the drama. He argued in this way: 

“ Works of popular science contribute to dissipating the popu- 
lar superstitions, concerning thunder, for example; but the book 
is silent and cold. A theatrical representation which shows the 
spectator the physical phenomena connected with thunder and 
lightning, under a striking and material form, will impress much 
more deeply. 

“Besides teaching the laws of the physical and natural sci- 
ences, scenes from the lives of celebrated savants should be repre- 
sented. Instead of taking, for the hero of a play, Cromwell, Riche- 
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lieu, Louis XIV, Mazarin, take Denis Papin, Gutenberg, Kepler, 
Benjamin Franklin, Robert Fulton. Before my time no one of 
these persons had been made the subject of a play, simply because 
dramatic authors are unfamiliar with the events in the lives of 
naturalists and physicists. Nevertheless, illustrious savants are 
just as good as political or military personages for dramas or 
comedies. A savant is a man. Like every man, he has had his 
hour of youth and of love, his moments of sorrow and of bitter- 
ness. Because he has enriched his age and country by an immor- 
tal work is he less interesting than an imaginary personage ? 
There are in the different periods of the lives of all savants sub- 
jects for dramas or comedies, situations capable of moving, of 
exciting to laughter or to tears.” 

A word on a few of the plays of M. Figuier will show how he 
carried out this theory. Take the “ Marriage of Franklin,” which 
turns around the difficulties which Franklin had to surmount to 
‘ secure Miss Deborah Read. The tricks which electricity plays at 
the last moment untie the complications. A complete series of 
the physical, mechanical, and physiological effects of thunder and 
lightning are worked into the play. 

“Miss Telegraph” portrays the situation of Samuel F. B. 
Morse before the passage of the bill appropriating money for car- 
rying on his experiments on the electric telegraph, and describes 
the means by which Miss Ellsworth succeeded in getting the bill 
through at the last moment. 

“The Blood of the Turk” is a “ Mr. Isaacs” situation, showing 
what may result from the infusion of foreign blood into the veins 
ofanold man. The hero has been treated with the blood of a Turk, 
and finds himself in the extraordinary situation of being half the 
time a passionate, quarrelsome, amorous Oriental, the other half a 
weak old man without the courage to fight the duels the Turk has 
provoked, the appetite to eat the meals the Turk has ordered, the 
gayety to.do the love-making for which the Turk has contracted. 

The “Six Parts of the World,” in the style of Jules Verne, 
characterizes the five continents of the globe and discovers a 
sixth. Dumont d’Urville is the hero, and his expeditions to the 
south pole form the plot of the play. Lessons on navigation and 
discoveries, on desert fevers and phosphorescent beetles, on the 
customs of Madagascar and Australian progress, on American 
business methods and the character of the lands at the south pole, 
are all included in five acts. 

One day, some time after I made the acquaintance of M. Fi- 
guier’s theater, I asked him if he believed his idea would be car- 
ried out in the future. 

“TI expect to carry it out myself,” he said sturdily. 

“ Yourself ?” I exclaimed. 
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“Oh, not here, not here,” he said quickly. “ Beyond the tomb, 
I may fail here, but I shall take it up again when I am dead, [| 
am persuaded that it will be easy to carry out there this idea 
which has occupied me so seriously here. Do you suppose we are 
going to be idle there? Not at all. We are going to do what 
we loved to do here, and do it perfectly, as we have longed and 
dreamed to do it.” 

“Do you really believe that ?” 

“Believe it ? Of course I believe it! Does one put into a book 
what he does not believe? I have put all that into Les Bonheurs 
d’Outre-Tombe. Does a man at my age talk of what he does not 
believe ? At seventy-five one tells the truth. 

“Why should I not believe it? Nature indicates a future life 
by all her transformations, common sense preaches it, common 
justice demands it, and if we live again we shall work. Do you 
suppose the good God is going to leave us with our aspirations 
unsatisfied ? No. Victor Hugo is writing better romances than | 
he ever wrote here, and De Musset better poetry.” Then, glanc- 
ing at the water colors on the walls, “My wife is going on with 
her pictures, and there I shall succeed with my theater. Why,” 
he cried, with a passionate conviction which was almost awe- 
inspiring, “that belief is the consolation of my life!” 

He based his theories of the future life on no religion. It 
is modern philosophy based on science and reason, which in his 
judgment promises a future life. But this promise is only to the 
upright, who in this world practice righteousness and cultivate 
their minds. They after death take on the attributes of superior 
beings—that is, become what M. Figuier calls “ étres swrhumains,” 
or, in ecclesiastical parlance, angels. 

On escaping from the body the new being becomes an inhabit- 
ant of the interplanetary spaces. Here all his faculties are quick- 
ened to an extraordinary degree, the secrets of Nature are clear 
to him, social problems are solved, all those whom he has loved 
on earth and who have died join him. The natural gifts which 
he has had no opportunity to cultivate on earth have full play 
there. Unfinished work is completed. He is in relation with the 
great and wise of all the ages. If he continues in this new sphere 
to do good and to cultivate his intellect—that is, if he works to 
raise his soul to perfection—he will be advanced to a superior 
realm of the sky, where the beings are of a still higher intellec- 
tual capacity and possess more numerous faculties. 

As he loses more and more of the material element, he ascends 
higher in the scale of the elect. After passing two series of these 
celestial progressions and promotions, of which it is impossible to 
know either the number or the length, the soul arrives at a state 
of pure essence, and penetrates into the center of our solar sys- 
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tem, the sun, whose inhabitants, possessing immortality, form a 
part of the divine government ruling over this portion of the 
astronomical system. 

To merit such superior happiness man must apply himself 
during his life on earth to perfecting himself, to purifying his 
soul, loving his neighbor, spreading happiness about him, increas- 
ing his knowledge. He who, on the contrary, perseveres in in- 
justice and ignorance will be condemned to recommence his 
earthly career, and that again and again until he is fit to leave 
this globe. 

One attractive feature of M. Figuier’s interplanetary heaven 
which he develops in his book is the novel means of travel he 
imagines to exist there. “Since science,” he writes, “ excuses itself 
from explaining the nature of the comets and the rdéle they play 
in the universe, it is permitted to the imagination to say a word 
on the subject. 

“Is it forbidden to believe that certain comets, notably those 
that return into our solar system, are agglomerations of super- 
human beings which have just finished a voyage in the profound 
depths of the sky and end their trip by returning into the sun ? 
According to this hypothesis, these comets are pleasure trains 
made up of the inhabitants of ethereal spaces.” 

In the last conversation I ever had with him I asked him, just 
as I was about to say good-by, “ M. Figuier, do you really believe 
in your comets made up of souls ?” 

His stern face lighted up. “Ah, my excursion trains! Who 
knows ? who knows? Perhaps I shall travelinone. But that, 
you know, is imagination.” 

And when we rose to leave the salon, and I stopped to regard 
for the last time the gay wreaths and bouquets on the walls, he 
added with a nod of complete conviction, “ But of one thing I am 
sure—there I shall succeed with my scientific theater.” 








M. VALLOT’s observatory, on the Rocher des Bosses, Mont Blanc, about 
fourteen thousand five hundred feet above the sea, has developed into a 
really comfortable abode of eight rooms, furnished with adequate means of 
keeping out the cold and the snow and with conveniences for housekeeping. 
The walls and windows and outer door are double. The house has a kitchen 
and shop near the entrance; a room for guides, with five beds; a provision 
room; a director’s room, with two beds; a registering room ; a photograph 
and spectroscope room; a guest chamber, with three beds; and a physical 
laboratory. A peculiarity of the kitchen utensils is the construction of the 
kettles to compensate for the lowered boiling point of the mountain height. 
The observatory, instituted in 1890, was at first devoted to meteorology; 
but since the new observatory was erected on the summit, more attention 
has been given in it to terrestrial physics. 
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Editor’s Table. 


MEETING OF THE AMERICAN 

ASSOCIATION AT DETROIT. 

HE American Association for the 

Advancement of Science had a 
very pleasant meeting at Detroit. 
Socially it was all that could be de- 
sired, and was perhaps in this re- 
spect among the best in the history 
of the body. The people of Detroit, 
who call their town “the Conven- 
tion City,” and are proud of the 
hospitality they show to the assem- 
blies that visit them, strove to out- 
do themselves in entertaining their 
guests, and, what with the lunches 
they served and the receptions and 
excursions they gave, made the oc- 
casion a brilliant one. The high- 
school building, in which the asso- 
ciation met, was one of the best it 
has occupied, for it amply decom- 
modated all the meetings and fur- 
nished room for doing all the work 
under one roof. 

The association suffered from the 
absence of its designated president, 
Prof. Wolcott Gibbs, who was kept 
at home by illness. His presence 
would have lent it much dignity, 
and would have recalled its older 
and best days. His place was taken 
by Vice-President McGee, who dis- 
charged the executive and adminis- 
trative duties of the office satisfac- 
torily. A happy feature in the 
opening meeting was the felicitous 
address of General Palmer, who, al- 
though not a man of science, evi- 
dently appreciated its value, and 
knew well bow to fit his remarks to 
the occasion. The memorial address 
on Prof. Cope, by Prof. Theodore 
Gill, was perhaps the feature of the 
whole meeting which most deserves 
notice and will be remembered long- 
est. The president’s address and the 





addresses of the chairmen of the sec- 
tions were well-wrought-out pres- 
entations of their several subjects, 
creditable to the speakers and to the 
association. Of the papers, the ma- 
jority appear to have been technical, 
Of the others, some were very good, 
and some, we are constrained to say, 
should have no place in the proceed- 
ings of such a body as the association 
ought to be. 

The attendance was not large; the 
whole number of registered members 
being only two hundred and ninety- 
one. 

An important new step was taken 
in making the nomination of officers 
by the council and its nominating 
committee valid without further pro- 
ceedings. Heretofore the nomina- 
tions have been subject to approval 
by the association. The joint meet- 
ings of affiliated societies with sec- 
tions of the association, of which 
there were several, were a feature 
to be commended. 

The meeting made more promi- 
nent the fact which has been evident 
for many years, that our strongest 
and most experienced men of science 
are losing their interest in the asso- 
ciation. They seem to have all the 
field for work and distinction they 
want in their own separate organi- 
zation, which does not reach the 
people at all; while this field, in 
which they could gain quite as 
much repute, add fully as much to 
knowledge, and contribute vastly 
more to its diffusion, they neglect. 
It is hard to conceive a nobler or 
more desirable way in which the stu- 
dent of Nature can contribute to the 
instruction and elevation of his fel- 
low-men than by giving his support 
to this body which courts the sym- 














pathy of the people, and by going 
from place to place seeks to instruct 
them in their very homes in the 
highest achievements of research, 
There can hardly be a more effective 
way of promoting the advancement 
of science than by these meetings, 
now here and now there, through 
which the beauties of knowledge are 
disclosed to the public, and the thirst 
for its acquisition and extension is 
aroused in whole communities at a 
time. The greatest scientific lights 
of Great Britain, France, and Ger- 
many love to do this. Thus, at the 
meeting of the British Association 
just held at Toronto, we have seen 
such men as Lord Kelvin and Lord 
Lister, Sir John Evans, and a dozen 
others of almost corresponding 
prominence, present, as interested 
and taking as active a part as if 
they were younger men still hav- 
ing their spurs to win. Other men, 
in their respective days of equal 
standing in science with these, 
whose books are standard authorities 
wherever the English language is 
spoken, have habitually attended the 
previous meetings of this body be- 
,cause their heart is in the work of 
making the whole world sharers in 
the benefit of what they have been 
able to discover. We can not but 
think that the eminent students of 
America who fail to do likewise are 
committing a great mistake. 





THE TORONTO MEETING OF THE 
BRITISH ASSOCIATION. 

THE British Association for the 
Advancement of Science has now, 
for the second time, held an an- 
nual meeting on this continent. In 
the year 1884 it met at Montreal; 
this year it met at Toronto. The 
Montreal meeting was not, on the 
whole, considered a very successful 
or in any way notable one; but this 
year conditiéns and circumstances 
seem to have proved more favorable, 
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and we believe the Toronto meeting 
will be remembered with much sat- 
isfaction by all who took part in it. 
Toronto, as a city, is well adapted 
for convention purposes, and the 
noble grounds and buildings of To- 
ronto University formed a most ad- 
mirable and charming focus for the 
work of a learned assembly. The 
visitors were favored also with the 
very finest weather which the cli- 
mate of this continent is capable of 
producing; and that helped not a 
little to put every one in good spirits 
and give animation to the proceed- 
ings. Great names were not want- 
ing amid the throng. The retiring 
president, Lord Lister, whose name 
all the world honors, was there to 
hand over his office to the distin- 
guished archzologist Sir John 
Evans. To see Lord Lister and hear 
the tones of his voice is to recognize 
in him the friend of human kind— 
a noble example at once of scientific 
eminence and moral greatness. Lord 
Kelvin, too, was there with his ear- 
nest, kindly, unassuming manner 
and wonderfully penetrating intel- 
ligence—a man who bears his great 
honors meekly, as becomes one 
whose fame rests upon a sure foun- 
dation. Michael Foster was also 
present, a man who has trained and 
inspired with something of his own 
zeal a whole generation of physiolo- 
gists at the University of Cambridge. 
Biology was further represented by 
such men as Profs. L. C. Miall and 
Lloyd Morgan; physics, by Oliver 
Lodge and Sylvanus Thompson; 
chemistry, by Prof. W. Ramsay, of 
argon fame; geography, by Mr. J. 
Scott Keltie; political science, by the 
Right Hon. W. Bryce, author of 
The American Commonwealth. We 
name but a few; there were men of 
eminence and merit on every hand. 

Associated with their scientific 
brethren from England, and taking 
a prominent part in the proceedings 
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of the association, were many of the 
foremost scientific workers in this 
country. Among these may be men- 
tioned Profs. Morse, Newcomb, Rem- 
sen, Hadley, Putnam, and Chamber- 
lin. A few associate members came 
from foreign countries. The Cana- 
dians contributed their quota of men 
of distinction, and altogether the 
gathering partook to a pleasing ex- 
tent of an international character. 
As usual, on such occasions, lib- 
eral provision of time was made for 
social hospitalities and semiscientific 
excursions; but the serious business 
of the association was well kept in 
view. The inaugural address of the 
incoming president, Sir John Evans, 
consisted of a plea for the recogni- 
tion of archzology as entitled toa 
place among the sciences. He had 
no difficulty in showing the aid 
which the archzologist is able at 
times to render to the geologist, and 
also the assistance it affords toward 
a scientific treatment of history. His 
account of the evidence accumulated 
within the last thirty or forty years 
as to the antiquity of the human race 
was clear and succinct. He did not 
consider the existence of man in Mio- 
cene times proved, but he spoke of 
the “almost incredible length of 
time” occupied by the Palzolithic 
period. “We may not know,” he 
said, “the exact geological period 
when palzolithic man first settled 
in Britain; but we have good evi- 
dence that he occupied it at a time 
when the configuration of the sur- 
face was entirely different from what 
it is at present; when the river val- 
leys had not been cut down to any- 
thing like their existing depth; and 
when the fauna of the country was 
of a totally different character from 
that of the present day.” The time 
covered by that period was sufficient, 
he stated, to permit of “the erosion 
of valleys, miles in width, to a depth 
of from one hundred to one hundred 
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and fifty feet. ... When we take 
into consideration,” he added, “the 
almost inconceivable ages that, even 
under the most favorable conditions, 
the excavation of wide and deep val- 
leys by river action implies, the re- 
moteness of the date at which the 
Paleolithic period had its beginning 
almost transcends our powers of im- 
agination.” Sir John Evans speaks 
with the authority of a man deeply 
versed in geology as well as in arche- 
ology, and it is safe to assume that 
he speaks within bounds. 

Among the Presidential Addresses 
to the Sections were several that were 
weighty and valuable. Prof. Mi- 
chael Foster reviewed most instruct- 
ively the progress of physiological 
science in the dozen years that had 
elapsed since the association had last 
met in Canada. He sounded a not 
unneeded note of warning against 
allowing commercial considerations 
to predominate in questions of re- 
search. “There is an increasing 
risk,” he declared, “of men under- 
taking a research not because a ques- 
tion is crying out to them to be an- 
swered, but in the hope that the 
publication of their results may win. 
for them a lucrative post.” <A great- 
er evil still, he considered, was the 
locking up of scientific discoveries 
for the private enrichment of the 
men who had made them. Another 
observation of general value was to 
the effect that scientific controversy 
is never wholly valueless, since “the 
tribunal to which the combatants of 
both sides appeal is sure to give a 
true judgment in the end.” The 
great progress, he stated, that had 
been made in the study of the condi- 
tions and aspects of life in the higher 
animal forms had rendered much 
more hopeful the study of life in its 
lowest and most generalized forms; 
so that there is good reason to antici- 
pate that “in the immediately near 
future a notable advance will be 











made in our grasp of the nature of 
that varying collection of molecular 
conditions, potencies, and changes, 
slimy hitherto to the intellectual no 
less than to the physical touch, which 
we are in the habit of denoting by 
the word protoplasm.” Here “the 
animal physiologist touches hands 
with the botanist, and both find that 
under different names they are striv- 
ing toward the same end.” The 
learned professor recognized that it 
would be inopportune “ to plunge into 
the deep waters of the relation which 
the body bears to the mind,” but this, 
he declared, we know, “ that changes 
in what we call the body bring 
about changes in what we call the 
mind.” If, therefore, in the coming 
years a clearer knowledge shall be 
gained of “ the nature and conditions 
of that molecular dance which is to 
us the token of nervous action,” and 
if “a fuller, exacter knowledge of the 
laws which govern the sweep of nerv- 
ous impulses along fiber and cell give 
us wider and directer command over 
the molding of the growing nervous 
mechanism and the maintenance and 
regulation of the grown one, then as- 
suredly physiology will take its place 
as a judge of appeal in questions not 
only of the body but of the mind; it 
will raise its voice not in the hospital 
and consulting room only, but also 
in the senate and the school.” These 
are eloquent words, but their elo- 
quence is the least part of their mer- 
it; the preponderant part lies in the 
truth they contain—a truth which at 
this very moment it has become ur- 
gently necessary to proclaim in face 
of the fanatical doctrines of the abso- 
lute supremacy of mind or spirit 
which are running like wildfire 
through certain sections of supposed- 
ly educated communities. 

Wherever scientific men congre- 
gate there the name of Darwin is 
sure to be mentioned with honor. 
Prof. Foster, in the address to 
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which we have just referred, spoke 
of his “pregnant ideas” as having 
“swayed physiology in the limited 
sense of that word as well as that 
broader study of living beings which 
we sometimes call biology, as indeed 
they have every branch of natural 
knowledge.” The President of the 
Anthropological Section, Sir Wil- 
liam Turner, spoke of the “enor- 
mous impulse given to the study of 
the anatomy of man in comparison 
with the lower animals by Charles 
Darwin's ever-memorable treatise on 
the Origin of Species.” According 
to the President of the Botanical 
Section, Prof. Marshall Ward, whose 
address yielded to none in the wealth 
of interesting facts and principles 
it unfolded, recent comparative stud- 
ies, both of existing and of fossil 
plants, “are yielding at every turn 
new building stones and explanatory 
charts of the edifice of evolution on 
the lines laid down by Darwin.” 
Not less ample were the acknowl- 
edgments of the value of Darwin's 
work made by Prof. Miall, President 
of the Zodlogical Section. “I do 
not,” he said, “lay it down as an 
article of the scientific faith that 
Darwin’s theories are to be taken as 
true; we shall refute any or all of 
them as soon as we know how; but 
it is a great thing that he raised so 
many questions that were well worth 
raising. He set all scientific minds 
fermenting, and not only zodlogy 
and botany, but paleontology, his- 
tory, and even philology bear some 
mark of his activity. We owe as 
many discoveries to his sympathy 
with living Nature as to his exactness 
or his candor, though these two were 
illustrious. A young student anxicus 
to be useful may feel sure that he is 
not wasting his time if he is collect- 
ing or verifying facts which would 
have helped Darwin.” 

Apart from his reference to Dar 
win, there were many interesting 
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and valuable observations in Prof. 
Miall’s address. He dwelt with 
proper force on the impossibility of 
obtaining a living insight into bio- 
logical problems or even a living 
acquaintance with biological facts by 
means of text-books and lectures 
alone. He indicated the necessity of 
extreme care in talking of the “ laws 
of Nature,” lest some false idea of a 
positive mandate should creep into 
the mind. He expressed himself as 
accepting in great measure, but still 
in part only, the “ recapitulationist ” 
theory, as it has been called, of em- 
bryonic development. He believes 
that the mammalia certainly had a 
piscine origin in remote ages, but 
professed himself unable to trace 
their family record any further back. 
He does not like the word must in 
the mouth of a biologist. “ Whenever 
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any biologist brings the word must 
into his statement of the operations 
of living Nature, I look out to see 
whether he will not shortly fall into 
trouble.” ; 

Upon the whole, there was much 
useful work accomplished at the To- 
ronto meeting. One could not at- 
tend the different sections without 
feeling that the work of science in 
its different branches is a great and 
mighty and beneficent work, and one 
which elevates and liberalizes the 
minds that give themselves to it with 
devotion. However lightly these 
annual gatherings may sometimes be 
spoken of as being mainly occasions 
for holiday-making, we believe that 
they are the means of communicat- 
ing many useful intellectual im- 
pulses both to the working members 
themselves and to the general public, 






























Scientific Literature. 


SPECIAL BOOKS. 


IN this fifth volume of the Memoirs of the American Folklore Society 
are given what might be called the book of Genesis of the Navaho Indians 
and the shorter legends of Natinesthani and The Great Shell of Kintyel.* 
The origin legend starts with twelve insect peoples and tells how First 
Man and First Woman were produced by the gods and cared for by the in- 
sect peoples as the gods directed. The history of this pair and of their 
descendants follows and is filled with incidents designed to explain present 
customs of the Navahoes and various phenomena of Nature. The last 
chapter of the legend, dealing with the growth of the Navaho nation, is in 
part traditional or historical, and many of its dates are approximately cor- 
rect. The introduction of sixty pages which Dr. Matthews has prefixed to 
the legends, and his sixty-five pages of notes, contain much material of 
value to the anthropologist. The Navaho reservation lies in the northern 
parts of Arizona and New Mexico, and although arid is not a desert. Dr. 
Matthews tells us how the Indians manage to raise meager crops from its 
soil, and how they care for their herds of sheep and goats. He also de- 
scribes the personal appearance of this rather intelligent people and the 
structure of their various kinds of dwellings, giving portraits of several 
individuals and views of typical houses. Their industries—weaving, in 
which they excel, basket making, pottery, silverwork, etc.—are described, 





* Navaho Legends. Collected and translated by Washington Matthews, M.D., LL.D. Boston: 
Houghton, Mifflin & Co. Pp. 299,8vo. Price, $6. 
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with pictures of specimens and of Indians at work. Dr. Matthews gives 
us also some description of the Navaho religion and its ceremonies. 
The religion is an elaborate pagan cult, and as the tribe inclines to be 
democratic so does the pantheon: they have no highest chief, so they have 
no supreme god. There are also evil spirits whom men dread. Many of 
the ceremonies are of nine days’ duration, while others last but a single day 
or a few hours. Elaborate costumes and other paraphernalia are employed 
in them, specimens of which are here figured. To learn one of the great 
rites so as to become its chanter, or priest, is the work of many years. Dr. 
Matthews has a good word for the medicine men that he has come in con- 
tact with among this people. Among the notes are given the words of several 
songs with interlinear translations, and the music of eleven melodies, the 
latter having been recorded on the phonograph by Dr. Matthews and noted 
from the cylinders by John C. Fillmore. In addition to its forty-two cuts 
in the text the volume contains four plates, of which two are colored. 


Mr. Bellamy’s Equality * takes up the story and the discussion of social 
questions from where Looking Backward ended, and continues them. It 
is in the year 2000, and in the conversation in the garden where Looking 
Backward left the pair, Edith asks Julian West about the old times of the 
nineteenth century, and is astonished that such things as he tells of could 
have been. Some of the details of the revolution that changed conditions 
are explained to him. He opens his account in the National Bank and 
learns about the new financial system, in which private estates are extin- 
guished, the nation owns all the property, and every citizen is allowed each 
year an equal credit, in lieu of estate, wages, or profit. Every one is ex- 
pected to choose some occupation and follow it, and all are expected to do 
by turns their shares of the unpleasant work which no one chooses. A 
remedy is described for those who refuse to take their privilege or burden. 
In all those things, and in dress, women are as men, and changes of fashion 
are no longer known. A discussion of right of property introduces an elu- 
cidation of the theory of the social fund and the doctrine that private capi- 
tal is stolen from it, and the astonishing declaration that under the sys- 
tem prevailing in the nineteenth century, if one monopolist could have 
acquired title deeds to all of the earth, he might have ordered the human 
race off of it. The right of title by inhéritance is attacked, but it is argued 
that the equalization of human interests achieved does not destroy the right 
of property. It is simply merged in the title of the state. And it is held 
that by this system of equalization women are delivered from a bondage 
incomparably more complete and abject than any to which men have been 
subjected by their fellow-men—the bondage of personal subjection to the 
husband, and to the tyranny of conventional rules, The profit system is 
held up as one of economic suicide. Strikers of the nineteenth century are 
honored in statuary as the leaders in the revolt against capitalism and the 
pioneers in the new movement. Julian finds that what he had formerly 
thought evil has become good, and what has seemed wisdom has become 
foolishness. The iniquity of foreign commerce for profit and the hostility 
to improvement of a system of vested interests are enlarged upon. 
While under the old system the continued acquisition of knowledge after 





* Equality. By Edward Bellamy. New York: D. Appleton and Company. Pp. 412. Price, $1.25. 
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leaving school was prevented by the burden of cares that fell upon the man 
going into business for profit, in the new society the state assumes that bur- 
den, and the man can keep on learning all the time. By a constant and 
immediate referendum the people are able to keep their legislatures under 
direct and instanicontrol. Warno longer exists. The new patriotism looks 
to the character and purity of the people. Foreign trade is diminished and 
foreign travel for knowledge increased. Hygienic development has im- 
proved doctors out of their occupation. Meat is nolongereaten. Population 
is distributed out of the cities over the country. The forests have been 
restored. Farming is done by machinery. The last chapters comprise the 
history of the supposed revolution, which is assumed to have begun ina 
revolt against the corruption and monopolies of the nineteenth century and 
of the solution of the problems it raised. 

We wake from the reading of the book to find that we are still in the 
nineteenth century, suffering from all its faults. 


The popular idea of Russia is that of a country inhabited by two classes: 
first, the military and civil minions of the Czar, who carry out the op- 
pressive edicts of their master with fierce satisfaction; and, second, the 
people, who submit to this tyranny in constant sullen fear, the brightest 
among them being generally occupied with plots of assassination. A mo- 
ment’s reflection ought to convince any intelligent person that there is 
another side to the shield, but everybody does not stop to reflect. The book 
before us shows the other side.* Mr. Logan had a good time in Russia, 
and he saw many thousands of Russians having a good time. He attended 
the coronation ceremonies as one of the diplomatic party from the United 
States, and, although this brought him in contact only with the official and 
noble class, who have reason to be contented, one could not go about as 
much as he did at a time when the common people thronged to the splen- 
did ceremonials without seeing a great deal that throws light upon the real 
condition of “Ivan,” the peasant. Mr. Logan recounts the incidents of 
travel, and describes the stores, streets, conveyances, and other things that 
one sees in passing with a humor and unconventionality that are delight- 
ful. He has grouped many of his observations by subjects. Thus, in a 
chapter on The Breaking of Russian Bread, he describes the diet and the 
dishes of both nobles and peasants, with digressions on hunting and fishing. 
There is much French cookery in Russia, and there are also many dis- 
tinctively native dishes, some of which Mr. Logan is able to praise en- 
thusiastically. Other chapters describe a village of peasants, Russian horses, 
the Russian church, Slavic art and literature, and tell “ How we kept house” 
and “ How we washed in Russia.” The bath-tub of America is a stranger 
to Russian domiciles, but there are public establishments where the real 
Russian bath is enjoyed by all classes of the population. In every village 
there is a bath-house in which the peasants steam themselves at least once 
a week. But the chief subject of the volume is the coronation ceremonies. 
Mr. Logan portrays for us the splendid processions, the impressive cere- 
monies, and the magnificent banquets, balls, and performances. He and 
his friend ‘‘G——” were blest with a courier who was constantly making 
mistakes that brought them into better positions than they were entitled to. 





*In Joyful Russia. By John A. Logan, Jr. New York: D. Appleton and Company. Pp. 2%, 
12mo. Price, $3.50. 
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In this way they saw the imperial infant and passed through the throne 
room, where the crown jewels were displayed, on the day of the coronation. 
They were put out of this room with a courtesy that they found everywhere 
unfailing among Russian officials—an officer chatted with them a few 
moments, and then politely offered to send some one to show them the 
way to the diplomatic tribune. Mr. Logan tells also of the feast, the 
juggling shows, and other things suited to their tastes that were provided 
for the common people. He finds that the lower classes have many privi- 
leges and a great deal of liberty, dnd that they have as intense a loyalty as 
their heavy natures are capable of. The occurrence at the people’s féte on 
the Khodynskoe Plain, which threw the only cloud over the joyousness of 
the coronation, was not an unmixed evil, for it gave Nicholas II an oppor- 
tunity to show kindness to his people that justified them in calling him 
“the Little Father.” There is much more in this book than we have space 



















to enumerate. 


The illustrations deserve more than the word we can give 


them. There are nearly fifty pictures of buildings, interiors, distinguished 
personages, and types of the population, besides which there are colored 
portraits of the emperor and empress and views of the cathedrals of St. 
Basil and of the Assumption in Moscow. 


GENERAL NOTICES. 


An Experiment in Education* is a sug- 
gestive little volume setting forth, in about 
two hundred and fifty pages, the experiment 
of a thoughtful teacher in introducing young 
children at once into the elements of knowl- 
edge along novel lines of instruction; and it 
touches furthermore on the principles under- 
lying the experiment. Readers of Appletons’ 
Popular Science Monthly are already familiar 
with the main ideas of the book, two of the 
chapters dealing with the actual experiment 
in Boston and in Englewood, Ill , having ap- 
peared as separate papers in previous issues 
of the magazine. The author, after teaching 
for ten years in high and normal schools, 
found that from “one half to one third of 
the time allotted to a subject had been spent 
in teaching the student how to use his mind, 
to use books, specimens, etc.—in other 
words, how to study. This waste was irri- 
tating and pitiable in view of the short time 
allowed to subjects, and I could not be recon- 
ciled to the notion that an adult mind must 
so generally lack power to work economical- 
ly, trustworthily, and discriminatingly.” To 
overcome this deficiency, and to ingrain into 
the mind of the child from the very start 





* An Experiment in Education, also the Ideas 
which Inspired it and were Inspired by it. By 
Mary R. Alling-Aber. New York: Harper & 
Brothers, 1897. Price, $1.25. 
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habits of accurate observation and inde- 
pendence of judgment, became the object of 
the teacher ; and natural-science studies, as 
lending themselves most readily to object 
lessons, where the child could be taught to 
observe facts and to verify his experience, 
were made the basis of instruction. Read- 
ing and writing were taught by means of the 
blackboard, and the children constructed their 
own primers and copy-books out of the mate- 
rial drawn from their science lessons. Thus, 
instead of wasting time over the mere tools 
of learning or trite facts of everyday life, they 
from the very start became familiar with 
the elements of knowledge. In place of 
text-books, the Socratic method was applied 
—drawing out of the children by skillful 
questioning the facts they were to observe. 
Instead of taxing the memory with useless 
lumber, the eye was trained to see and the 
mind to form independent judgments. The 
experiment in Boston was made with the 
children of the primary department in a 
private school, and was highly successful as 
far as it went. That the principles could be 
equally well applied to larger classes was 
proved in some of the public schools of En- 
glewood, Ill., where they found enthusiastic 
adherents in many of the teachers. 

The ideas underlying the experiment are 
explained in the second part of the book, 
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and are in sum that “children must at once 
be introduced to real knowledge, be given 
something worth their efforts, and treated as 
rational human beings, who ought not, even 
if they could, be made to greatly care for the 
symbols ‘and shows of learning in the ab- 
sence of the real substance, nor led to ima- 
gine that they were being mentally and mor- 
ally nourished—that is, educated—when fed 
on chaff mainly.” This part deals with the 
Quality of Studies, the Order of Studies, the 
Effects of Studies, and the Ends to be served 
by Studies—all with the view of producing 
a fully rounded, keen-eyed, alert, and self- 
dependent man or woman, able to do his 
share in the world’s work, and to fill his 
place in the social order—in short, to attain 
to his highest development while fully 
sympathizing with the endeavors of his 
fellows. The doers of mankind are to be 
developed ; the dreamers find no place in the 
author’s scheme of education. 

Part III gives some details about the 
teaching of special subjects, including Sci- 
ence, History, Literature, Language, Mathe- 
matics, Industrial Training, Means of Ex- 
pression, and a chapter for mothers entitled 
At Home, indicating in what ways a mother 
may awaken her child’s powers of observa- 
tion. Part IV gives some suggestions about 
the atmosphere of the schoolroom. The 
experiment was made in 1881, when “nat- 
ural-science studies had not been made an 
integral part of any primary schoolroom, and 
literature and history in such grades were 
mostly unthought of.” Long strides in ad- 
vance have of course been made in the six- 
teen years intervening ; still, the book cannot 
fail to arouse into more thoughtful activity 
many teachers, and it should especially appeal 
to mothers and to educators who advocate 
individual instruction. What may by some 
be considered an objection to the system is 
that it makes enormous demands on the in- 
genuity of the teacher, for in place of the 
routine of the schoolroom it puts individual 
thinking. 

Mr. Moore’s brief treatise on the Philoso- 
phy of Art* is a thoughtful study, by a man 
who has had time and opportunity to give 
full attention to the subject from the lit- 





* A Treatise on the Philosophy of Art. By D. 
RB. Moore, St. John, N. B. Pp. 23. 
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erary rather than the evolutional point of 
view, of the origin and nature of the arts, 
which he classifies as those appealing to the 
sight and to the hearing. The author re. 
gards them all as primarily the outgrowth of 
necessity, and esteems as the most interest. 
ing feature of his inquiry the paradoxical 
nature of the transition from the original 
condition and purposes of art to its later and 
present uses. 


A new work on geology, both suitable for 
a college text-book and very attractive to the 
general reader, has been written by Prof. 
Scott, of Princeton.* The author’s plan has 
been to make a book dealing principally 
with American geology, after the style of Sir 
Archibald Geikie’s Class-Book. Its Ameri- 
can character is a marked feature of the 
present work. It is clearly advantageous, 
the author remarks, that we should make use 
of our own country in selecting typical facts 
for study. Accordingly, the formations that 
he describes and figures are nearly all Ameri- 
can. Prof. Scott has had the use of a great 
deal of material collected for the United 
States Geological Survey, and a large part of 
his nearly three hundred figures are repro- 
duced from photographs taken for the sur- 
vey. Prof. Scott does not make much use of 
diagrams, evidently preferring to show the 
reader the actual appearance of the exam- 
ples that may be seen in the field. The 
value of field study is strongly emphasized 
by him. Dynamical geology is the first of 
the large divisions of the subject that he con- 
siders, beginning with igneous agencies, but 
for students who begin a study of the sub. 
ject in the fall he advises taking up other chap- 
ters first. He makes a special division of the 
work under the title Physiographical Geology, 
in which he has three chapters dealing with 
the changes in topography effected by geo- 
logical agencies, and the clews which topo- 
graphical features give in tracing past geo- 
logical operations. A little more than one 
third of the work is devoted to historical or 
stratigraphical geology. Here, while both 
American and foreign formations and fossils 
are described, the foreign are always placed 
in a separate paragraph after the American, 








* An Introduction to Geology. By William B. 
Scott. New York: The Macmillan Co. Pp. 573, 
8vo. Price, $1.90. 

















with a distinctive heading. A table of the 
more important European formations is ap- 
pended to the volume, but few of the subdi- 
visions having been mentioned in the text. 
Another appendix contains the system of 
classification of the animals and plants which 
has been used in the book. There is a full 
index, and the mechanical execution of the 
volume is of a high order. 


Prof. Storer’s work on the chemistry of 
agriculture, which first appeared in 1887 and 
was revised in 1892, has been again revised.* 
It is based on the lectures which the author 
has delivered at the Bussey Institution, a 
department of Harvard University, now for 
twenty-five years. The chemical nature and 
behavior toward plants of every substance 
that has been used to any extent as a ferti- 
lizer are set forth in these volumes. Other 
subjects discussed are the relations of water 
to the soil, the effects of tillage, rotation of 
crops, the management of hay and grain 
crops, the production of ensilage, etc. The 
additions that have been made in this edi- 
tion, and the fact that it has been entirely 
reset in larger type, have necessitated print- 
ing the work in three volumes instead of two 
as heretofore. 


The second volume of Britton and Brown’s 
Illustrated Flora of the Northern United 
States,+ etc., gives the families, genera, and 
species from Portulaca to the dogwoods and 
tupelos, seventy-two families, in Choripet- 
ale; and from the clethras to Buckbean, 
sixteen families, in Gamopetale. We have 
already indicated, in our notice of the first vol- 
ume of this work, its general character and 
scope. We have to refer specially here chief- 
ly to the pains which are taken to make the 
work as a whole and the particular descriptions 


plain to the most untechnical reader. Every 





* Agriculture in Some of its Relations with 
Chemistry. By F.H. Storer. In three volumes. 
Seventh edition, revised and enlarged. New York : 
Charles Scribner's Sons. Price, $5, net. 

+ An Illustrated Flora of the Northern United 
States, Canada, and the British Posssesions, from 
Newfoundland to the Parallel of the Southern 
Boundary of Virginia, and from the Atlantic 
Ocean Northward to the 102d Meridian. By 
Nathaniel Lord Britton and the Hon. Addison 
Brown. Vol. II. Portulacace to Menyanthacee. 
Portulaca to Buckbean. New York: Charles 
Scribner's Sons. Pp. 643. Price, $3. 
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species is figured as to general habits, leaf, 
flower, and fruit; English names are given 
or the botanical names are translated into 
meaning English for each family, genus, and 
species; and English measures are used, so 
that the plain student may conceive at once 
and as if with his eyes shut the dimension 
indicated without having to look at a scale 
or make a mathematical reduction. Com- 
plete indexes are provided of English and of 
Latin names. 


Mr. Thayer’s essay on the Hebrews in 
Egypt and their Exodus* is an attempt to 
find if there be not in the Pentateuch a rea- 
sonably credible, historic narrative which 
may be accepted with as much confidence 
as any other chapter of history so ancient. 
The argument is, in brief, that, owing to the 
strong race feeling of the Jews, the genealo- 
gies of their families were the most carefully 
recorded and the most uniformly coherent, 
consistent, and jealously preserved part of 
their history; that here we shall find firm 
ground to stand on, if anywhere; that the 
annals of the Pharaohs as now accepted by 
Egyptologists support and confirm these gene- 
alogies; and through these is to be traced 
the real thread of historic truth. While the 
author does not hold to the usually accepted 
views concerning the Pentateuch, he has no 
sympathy with what is called the destructive 
school of criticism. His argument is, on the 
contrary, intended to be constructive and 
preservative. 


“A practical treatise for practical men” 
is what Dr. Louis Bell has aimed to make 
his recent book on Electric Power Trans- 
mission (Johnston Co., $2.50). After some 
discussion of elementary electrical principles 
and transmission of power by other than 
electrical means, he gives a chapter to power 
transmission by continuous currents, which 
up to the present time is the commoner mode. 
He then takes up the coming mode of power 
transmission, namely, by alternating currents. 
He points out the properties of alternating 
circuits that have a direct bearing on power 
transmission, and discusses monophase, poly- 
phase, and heterophase systems and the 
forms of apparatus used with each. A chap- 





* The Hebrews in Egypt and their Exodus. 
By Alexander Wheelock Thayer. Peoria, Ill. : 
E. 8. Willcox. Pp. 815. Price, $1.25. 
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ter is given to apparatus for changing al- 
ternating to direct currents or the reverse. 
Dr. Bell goes outside the strict limits of his 
title to treat of steam engines and of the de- 
velopment and use of water power. The 
organization of a power station, line con- 
struction, and the various problems of dis- 
tribution, including the commercial problem, 
are all discussed in more or less detail. The 
volume contains over two hundred diagrams 
and other illustrations, including several half- 
tone plates. 


The Macmillan Company has issued for 
Dr. Charles B. Davenport the first part of a 
work on Experimental Morphology, to be 
eompleted in four parts. This part is de- 
voted to the effects of chemical and physical 
agents upon protoplasm as determined by ex- 
periments, The chief chemical agents whose 
influence on the vital actions of protoplasm 
is examined are oxygen, hydrogen, oxides 
of carbon, ammonia, and various poisons. 
Among the physical agents experimented 
with are the forces heat, light, and elec- 
tricity ; the effects of moisture and dryness, 
of different densities of the containing solu- 
tion, of molar agents, and of gravity are also 
passed in review. The influence of each 
agent on the direction of locomotion of the 
protoplasm is among the effects considered. 
Following each chapter is a list of literature 
on the subject of the chapter. The work is 
designed as a contribution to the funda- 
mental question, Why does an organism de- 
velop as it does? Of the two classes of 
causes that influence development, Dr. Daven- 
port has confined himself to the external 
causes. The three parts of the work to fol- 
low will deal respectively with growth, cell 
division, and differentiation. (Price, $2.60.) 





The United States Geological Survey is 
publishing a geologic map of the United 
States with a topographic base map. It is 
being issued in parts, called folios, each cov- 
ering a small area. Thus the Yellowstone 
National Park Folio contains four topo 
graphic sheets, known as the Gallatin, Can- 
yon, Lake, and Shoshone sheets, and four 
geologic sheets of the same districts. The 
scale is about half an inch to a mile, and 
the contour interval is one hundred feet. 
Contours and elevations are printed in brown, 
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water courses in blue, and the works of man, 





























































such as roads, railroads, and towns, are 
printed in black. The geologic formations 
are indicated by systematic coloring. There 
are also eleven photo-engravings of views in 
the region covered, and six folio pages of 
description. The plan of the map is explained 
on the two inside cover pages. The Survey 
has a circular telling the prices at which the 
several parts are sold. 


An atlas of Jilustrations showing Con- 
dition of Fur-seal Rookeries in 1895 and 
Method of Killing Seals has been printed as 
a Senate document to accompany the report 
of C. H. Townsend. It contains forty-six 
plates, many of them folded, the greater part 
of which are views on St. Paul and St. George 
Islands, showing the seals on the beaches, 
Six plates show the processes of killing and 
skinning the seals. 


In the Fourteenth Annual Report of the 
Bureau of Ethnology, covering the year 
1892~-'93, the director, Major J. W. Powell, 
describes the work of the year, which in- 
cluded investigations along a number of dis- 
tinct lines. The immediate purpose in or- 
ganizing this bureau was “the discovery of 
the relations among the native American 
tribes, to the end that amicable groups might 
be gathered on reservations. It was early 
found that classification by somatologic 
(physical) characters was useless for the pur- 
pose in view, while a grouping by language, 
governmental institutions, religion, indus- 
tries, and arts brought together tribes who 
could live in proximity with little or no 
strife. In general, language alone will serve 
as a satisfactory basis for this practical 
grouping, and readers familiar with the pre- 
vious publications of the bureau have no- 
ticed the large share of attention that has 
been given to Indian languages, both spoken 
and written in pictograph. The present re- 
port is accompanied by three extended pa- 
pers. One of these, on The Menomini Indi- 
ans, by Dr. Walter J. Hoffman, describes 
the ritual of the Mitawit (Grand Medicine 
Society), into which he was duly initiated, 
and gives a considerable collection of Meno- 
mini mythology and folklore, together with 
descriptions of many of the arts and customs 
of this tribe and a vocabulary of its lan- 
guage. The memoir is illustrated with many 
full-page plates and smaller cuts. The re 


































































sults of a historical research appear in a pa- 
per on The Coronado Expedition, 1540-42, 
by George P. Winship, of Harvard Univer- 
sity. This expedition was sent out by Men- 
doza, Governor of “ New Spain,” in southern 
Mexico, and discovered the Pueblo Indians 
of New Mexico, the Grand Cajion of the Colo- 
rado, and the bison of the great plains. Mr. 
Winship presents the original text of Coro- 
nado’s report and an English translation, to- 
gether with translations of shorter papers 
relating to the expedition, and a historical 
introduction giving the events which led up 
to this undertaking and the circumstances 
under which it was carried out. Many re- 
productions of sixteenth-century maps and 
modern pictures of Pueblo Indians and their 
dwellings accompany the memoir. The 
ghost dance, which has been for half a 
dozen years a word to inspire terror in re- 
ports from the Indian reservations, is de- 
scribed by James Mooney in his paper on 
The Ghost-dance Religion and the Sioux Out- 
break of 1890. The dance is the manifesta- 
tion of an epidemic of religious frenzy which 
was transmitted from tribe to tribe over one 
third of the area of the United States and 
then died away. Mr. Mooney accompanies 
his account with descriptions of similar rites 
among the Indians and similar frenzies 
among Christians and Mohammedans. The 
memoir is copiously illustrated. 


Nearly two thirds of the volume contain- 
ing the Report of the United States Commis- 
sioner of Fish and Fisheries for 1895 is de- 
voted to a Check List of the Fishes and 
Fishlike Vertebrates of North and Middle 
America, by Jordan and Evermann. Owing 
to ill health, the late Commissioner McDon- 
ald was unable to prepare a report, and 
the work of the year is shown in the re- 
ports of assistants. Several special investi- 
gations are described in appended papers. 


The statistical matter in the eighth an- 
nual report of the Interstate Commerce Com- 
mission on the Statistics of Railways in the 
United States follows the same order and 
covers the same ground as in previous years. 
It yields many evidences of continued busi- 
ness depression, although there has been a 
net decrease of twenty-three in the number 
of roads in the hands of receivers. Special 
features of this report are, first, compari- 
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sons not only with the preceding year, but 
so far as possible with the years from 1890 
to 1894 inclusive; second, the compilation 
of operating expenses for 1894 and 1895; 
and, third, the table showing revenue and 
density of traffic for all roads whose gross 
revenue exceeds $3,000,000 a year. 


The aim of Appletons’ Home-Reading 
Books evidently is to give young persons a 
broader view of the world in which their 
lives are to be passed than they can get 
from their school books. It is not necessary 
that all knowledge should be gained by 
drudgery over set tasks; much may be im- 
parted by books like these, which interest at 
the same time that they inform. In the 
little volume on The Plant World which he 
has prepared for this series, Mr. Frank Vin- 
cent has made an excellent collection of the 
romances and realities of the botanical king- 
dom. He has taken from the writings of 
American and foreign naturalists selections 
describing plants remarkable for their 
beauty, size, peculiar form, or great useful- 
ness, and has scattered among them a few 
tributes from the poets. Mr. Vincent has 
not sought for the remote or startling alone. 
He calls upon Bonifas-Guizot to tell the uses 
of the cocoanut tree, and Paul Marcoy to 
describe the Victoria Regia, but he has also 
something about common grasses by Mar- 
garet Plues, and includes Whittier’s poem 
on the pumpkin. Mr. Vincent has been in 
every quarter of the globe himself, and may 
be depended upon to select only accurate 
descriptions of foreign plants. Fifteen full- 
page photo-engravings add to the attractive- 
ness of the volume. (Appletons, 60 cents, 
net.) 


Prof. Edward L. Nichols, already favor- 
ably known as an author of text-books on 
physics, has produced an elementary work, 
under the title The Outlines of Physics, which 
is intended to be a fair equivalent for the 
year of advanced mathematics now required 
for entrance to many colleges (Macmillan, 
$1.40). In order to possess sufficient dis- 
ciplinary value for this purpose, says the au- 
thor, “ physics must be taught by laboratory 
methods, and the experiments should be, as 
far as possible, of a quantitative nature,” 
This book is designed as a text-book and a 
laboratory guide combined. “In the selec- 










































854 





tion of the methods and of the apparatus 
used,” Prof. Nichols continues, “I have al- 
ways had in view the greatest possible direct- 
ness and simplicity, rather than the highest 
degree of accuracy. The inexperience and 
the immaturity of the reader and the neces- 
sarily inadequate equipment of school labora- 
tories have been likewise borne in mind.” 
The applications of physics to the arts, which 
in some books are pointed to with pride, he 
has rigidly excluded. As in most elemen- 
tary works, mechanics, being the simplest 
division of the science, comes first, and 
the chapter here includes something of hy- 
drostatics and pneumatics. This is followed 
by heat; while electricity, often left till the 
last, comes third, being followed by sound 
and light. Practical directions on the use 
of apparatus are given in appendixes. Four 
hundred and fourteen cuts, nearly all from 
new drawings, illustrate the text. 


The extraordinary activity in the deter- 
mination of atomic weights since 1884, re- 
sulting in the accumulation of a great mass 
of new material, has led Prof. F. W. Clarke 
to prepare a revised and enlarged edition of 
his Recalculation of the Atomic Weights. It 
appears as Part V of the series of volumes 
on the constants of nature published by the 
Smithsonian Institution. 


The small treatise on Metals in the Text- 
books of Science Series, a new edition of 
which has been prepared by 4. K. Hunting. 
ton and W. G. McMillan, is based on one 
by Bloxam published in 1872, and rewritten 
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by Prof. Huntington in 1882 (Longmans, 
$2.50). Its aim is “to make clear the prin. 
ciples which have guided the evolution of 
the metallurgical arts and industries, avoid. 
ing multiplicity of detail, which tends to ob. 
seure main issues.” The volume opens with 
an extended chapter on the characters and 
modes of preparing the various fuels used 
in metallurgy, from charcoal to water gas, 
Several forms of apparatus for producing or 
utilizing various kinds of gas are also de. 
scribed. This chapter is followed by a few 
pages on refractory materials and fluxes, 
In passing to the treatment of the various 
metals, their common properties are set forth 
and certain general processes for crushing, 
dressing, and roasting ores are described, 
Because of its importance iron is given first 
place, and nearly two thirds as much space 
is devoted to it as to all other metals to. 
gether. The chief ores of iron are described, 
and something is told of the Catalan and 
other primitive smelting methods. The vari- 
ous processes in present use for the produc- 
tion of jron and steel are then described, 
particular care being given to stating the 
reasons for each step, and to telling the 
properties of combinations of iron with small 
quantities of other elements. The other 
metals used in the arts are similarly treated, 
Among the less common ones to which a 
page or two is given are cadmium, iridium, 
palladium, bismuth, magnesium, and sodium. 
Tables and a full index are appended. There 
are one hundred and twenty-two cuts of fur- 
naces and other apparatus. 
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Fragments 


A Bunsen Burner for Acetylene.—An in- 
teresting item regarding the use of acetylene 
as a heating agent occurs in the Chemical 
News. A. E. Munby writes: “The cheap 
production of calcium carbide has placed a 
powerful illuminant within the reach of those 
who possess no gas supply, but so far little 
has been heard of the use of acetylene as a 
heating agent. Our laboratory is, so far as 
we know, the first to make use of the gas 
for this purpose. We employ a Bunsen 
burner of special dimensions, the tube being 
five millimetres in internal diameter. A 
slightly wider tube may be used, provided 
the mouth be curved inward, so that the 
actual exit does not exceed the diameter 
mentioned; if larger, the flame tends to 
strike down. The gas jet is very small, be- 
ing only capable of delivering about one 
cubic foot of acetylene per hour under six 
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inches water pressure, such a rate of con- 
sumption giving an ordinary working flame. 
The air holes and collar are arranged as in 
an ordinary Bunsen, the exact size of the 
former not being of much importance, pro- 
vided they be large enough to admit the air 
required. A generator capable of giving gas 
under seven inches water pressure with the 
full number of burners in use is required. 
The heating effect of the flame is, of course, 
very great, enabling one to dispense with the 
blowpipe for some operations, such as small! 
fusions. . . . It would seem that in practice, 
for equal volumes burned, the acetylene has 
nearly twice the heating power of coal gas.” 


Officers of the American Association.— 
At the recent Detroit meeting of the Ameri- 
can Association for the Advancement of Sei- 
ence, Prof. F. W. Putnam resigned the office 
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of Permanent Secretary, which he had held 
for about twenty-five years, and L. 0. How- 
ard, of the Department of Agriculture, Wash- 
ington, was chosen to succeed him, The of- 
ficers elect for the next meeting, which is to 
be held in Boston, are: President, Prof. F. 
W. Putnam; Vice-Presidents, Mathematics 
and Astronomy, E. E. Barnard; Physics, 
Frank P. Whitman; Chemistry, Edgar F. 
Smith ; Mechanical Science and Engineering, 
M. E. Cooley; Geology and Geography, H. L. 
Fairchild ; Zodlogy, A. 8S. Packard ; Botany, 
W. F. Farlow; Anthropology, J. McKeen 
Cattell; Economic Science and Statistics, 
Archibald Blue (Toronto, Canada). The Sec- 
tional Secretaries are: Mathematics and 
Physics, Alexander Zirvet; Physics, E. B. 
Rosa ; Chemistry, Charles Baskerville ; Me- 
chanical Science and Engineering, William 
S. Aldrich ; Geology and Geography, Warren 
Upham; Zoélogy, C. W. Stilles; Botany, 
Erwin F. Smith; Anthropology, M. H. Sa- 
ville; Economic Science and Statistics, Mar- 
cus Benjamin. D. 8S. Kellicott, Columbus, 
Ohio, was elected General Secretary, to suc- 
ceed Prof. Hall; and Frederick Bedell, of 
Cornell University, was made Secretary of 
the Council. 


The Age of the Earth.—In a recent lec- 
ture at the Victoria Institute on the Age of 
the Globe as an abode fitted for life, Lord 
Kelvin maintained that if heat had been uni- 
formly conducted out of the earth at its 
present regular rate, the’ globe twenty thou- 
sand million years ago would have been a 
molten if not a gaseous mass. A further 
argument against the huge lengths of time 
required by the older geologists was sought 
in the constantly diminishing velocity in the 
earth’s rotation resulting from tidal action. 
The earth was revolving faster a thousand 
million years ago than now, and consequent- 
ly centrifugal action was greater. If the 
globe had become consolidated while it was 
traveling at a faster rate, it would have pos- 
sessed greater oblateness and the length of 
the equatorial radius would have been six 
and a half kilometres more than it is. Judg- 
ing from the properties of rocks and by un- 
derground temperatures, the date of the 
solidification of the earth was probably twen- 
ty or thirty million years ago. As to the 
origin of the atmosphere, at the time of 
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solidification there could have been no free 
oxygen, so far as could be determined, and no 
chemical reaction by which it could be liber. 
ated. Vegetable life and sunlight must have 
come into play to prepare our atmosphere in 
the course of a few hundred or thousand 
years. <A serious geological question was 
the mode of production of the ocean depths 
and of the eminences of the continents, 
Many phenomena were doubtless due to 
strain on cooling, but that did not afford a 
sufficient explanation in this case. The au. 
thor thought the cause was change of density 
by crystallization. Perhaps the strongest 
argument against unlimited geological time 
was afforded by the heat of the sun, which 
may have illuminated the earth for some- 
where about twenty million years. The latest 
geological estimate of the time required for 
the formation of all strata since the be. 
ginning of the Cambrian rocks was seventeen 
million years, and the author could hardly 
be spoken harshly of when he said that this 
earth could not have been a habitable globe 
for more than ten million years. 


The Musée Soeial.—The Musée Social is 
a vigorous institution organized in Paris, in 
1894, to furnish the public, besides informa- 
tion and discussions, with the documents, 
models, plans, and statutes of organizations 
and social institutions intended to ameliorate 
the material and moral situation of working- 
men. It has established a permanent exhi- 
bition of social economy, a library of about 
nine thousand volumes, French and foreign, 
documents on important questions, and pe- 
riodicals ; and has made provision for com- 
municating to those interested whatever in- 
formation may be desired concerning social 
enterprises. For the collection of informa- 
tion it sends deputations to make personal 
observations of social facts, events, and in- 
stitutions, and has correspondents abroad, of 
whom Mr. W. F. Willoughby, of the Depart- 


ment of Labor, represents the United States, ° 


to furnish news of the course of the social 
movements in their respective countries. 
The results of its inquiries are given to the 
public through stated conferences held at its 
rooms in Paris; through “ circulars”—very 
respectable documents in size—published 
and distributed at short intervals, and 
through a series of publications known as 
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the Bibliothégue, or Library of the Musée 
Social, The Musée has been recognized by 
the state as of public utility, and its mem- 
bers and supporters are men of weight. 


Some Conditions of Plant Distribution. 
—aA paper published by Mr. Conway Mac- 
Millan in Minnesota Botanical Studies on the 
Distribution of Plants along Shore at Lake 
of the Woods is an admirable demonstration 
of the dependence over such an area as the 
shores of the lake of plant formations upon 
conditions of topography and the environ- 
ment, is very minute and exhaustive, and is 
believed by the author to be the first of its 
kind published in America. From the mul- 
titude of illustrations it affords of the de- 
pendence of vegetal and other character- 
istics on small differences of conditions, we 
can take, almost at random, only a few. 
The shores of the lake are classified into 
front, mid, and back strands, etc. “The 
mid-strand area appears to afford an excel- 
lent example of the sensitiveness of plant 
formations to varying environmental condi- 
tions. The character and aspect, the abun- 
dance or paucity of certain forms, the ar- 
rangement of the different forms with 
reference to one another, all seem definitely 
related to the variations in exposure, slope, 
temperature, moisture, wind currents and 
surf impact, or upon combinations or modi- 
fications of these. So the constant variety 
of the beach as one walks along it is con- 
nected with the multitude of variations in 
the soil below, the air above, and the water 
off shore. The mid-strand, too, is modified 
by the back-strand which abuts uponit. .. . 
And by the physical texture and contour of 
the back-strand the mid-strand may be af- 
fected very sharply—as when the rain is 
carried through the gullies in the back-strand 
down upon or across the area nearer the 
water’s edge. Curious interrupted patches 
of Carices and Epilobiums that occur in the 
mid-strand are often to be referred to de- 
clivities or gullies in the back-strand, direct- 
ing the moisture to some spots rather than 
to others. Thus both the physical and bio- 
logical conditions of the zone farther inland 
affect the beach flora quite as distinctly as 
do the conditions shoreward.” The line be- 
tween mid-strand and back-strand may be 
called a tension line, as between two general 
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groups of plants striving to move in opposite 
directions, where a reciprocal stress is devel- 
oped; and the plants of the mid-strand strive 
to enter the back strand, while the others try 
in turn to work out upon the mid-strand, 
Thus an irregular boundary line is developed, 
and the exact line of demarcation is nowhere 
altogether clear and distinct. A peculiar 
biological influence modifying back-strand 
at certain isolated points is the nesting of 
gulls and terns. “By their deposition of 
guano, and probably by their carrying in of 
seeds, these birds have at various points on 
island back-strand established conditions 
favorable to the development of vegetation 
islands that may mark the approximate spot 
of the rookery long after the birds have de- 
serted it.” 


The Blue Color of Lakes.—It is general- 
ly agreed, as Carl Vogt demonstrated in an 
article published in the Monthly a few years 
ago, that pure water, as in many of the 
deepest lakes, is blue; and it is usually sup- 
posed that the greenish tint common to other 
waters is given to them by yellowish matter 
held in suspension, while an excess of such 
matter turns them yellow. The explanation, 
while he regards it as correct as to the color 
of water, is not accepted by M. W. Spring 
as sufficient to account for lakes looking blue ; 
for, if their water is wholly pure and quiet, it 
will absorb the mass of the light, reflecting 
little or none, and look black. What gives 
this water its reflecting power? Some sup- 
pose the existence of colorless solid matter 
in the water like the dust that makes visible 
the diffused light of the atmosphere. That 
cause is admitted to be a possible one; but 
M. Spring has satisfied himself by experi- 
ments that water absolutely pure will also 
reflect the light if the mass is composed of 
layers of different temperatures that give rise 
to convection currents. This conclusion is 
supported by observation. Prof. F. A. Forel 
has found that fresh-water lakes are more 
transparent in winter than in summer, as they 
should be by M. Spring’s theory; because in 
summer the differences in temperature be- 
tween the surface and the layers beneath are 
greater. Thus the remains of the lake dwell- 
ers can be seen on the bottoms of the Swiss 
lakes in winter at places where they are not 
at all visible in summer. Prof. Forel thinks 
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that this is because there is more dust in 
them to obscure the view in summer than in 
winter; but there is no reason why this 
should be, while the disturbance by convec- 
tion currents is necessarily much greater in 
the warm season. M. Spring does not inter- 
pret his theory as excluding any of the others, 
but as supplementing them. 


At the Head Waters of the Niger.—In the 
expedition to the sources of the Niger, of 
which Colonel J. K. Trotter recently gave an 
account before the Royal Geographical So- 
ciety, the first station of importance mentioned 
after leaving Freetown was Kruto, where the 
chief collected his people and organized a 
dance in honor of his visitors, himself lead- 
ing and brandishing an elephant’s tail, From 
a place called Kurubundo, reached several 
days afterward, there was no road farther 
on, and the chief set his people to work the 
whole night to cut a path to a village which 
the party reached the next day. Descending 
from the heights-at the eastern limits of the 
British sphere to the Tembi, the travelers 
entered French territory. The guides here 
regarded their task as ended, and declined 
to point out the source of the Tembi, averring 
that it was the seat of the devil, whom they 
had no anxiety to meet, though they were 
devil-worshipers. They believed that any 
one who looked at the Niger source incurred 
the wrath of the devil and would die within 
the year, and they regarded the water as 
poisonous, Their views concerning the water 
seemed to be confirmed, but the agency of 
the devil was not made evident. A marked 
difference was observed in the aspect of the 
country in the river valley and outside of it. 
The part outside of the regular valley was 
covered with canebrakes ten feet high, yel- 
low and sun-scorched. The moment the 
valley was reached the bush was green, the 
foliage abundant, and the trees were covered 
with creepers and trailers which constituted 
formidable obstacles. Such differences are 
characteristic of West Africa. The commis- 
sion were disappointed at not finding the ele- 
vation of the Niger sources higher, 3,379 
feet beng the maximum recorded. The 
adjacent country was, however, distinctly 
mountainous, though none of the summits 
exceeded six thousand feet. The people in 
whose country this part of the journey lay 
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exhibited a great love of music. The ma. 
jority of them were pagans. Occasionally a 
Mussulman town was passed, and it was re. 
markable to observe how far the Mohamme. 
dans were in advance of the pagans in 
wealth, comparative civilization, and intelli. 
gence. The author regarded all the natives 
of the west coast, in spite of their defects, 
which are easily apparent and are in general 
those of a low order of civilization, as very 
tractable and quite ready to obey the direc. 
tion of the Europeans, Their best point 
is their light-heartedness, which indeed he 
thinks is the bright spot of West Africa, 
It is a country where the worst jokes never 
fail to be appreciated, and where one is cer- 
tain of bringing down the house without any 
claim to being a wit. 


The Wastes of Civilization.—Improvi- 
dent Civilization was the subject of the 
chairman’s address by Prof. R. T. Colburn, in 
the Section of Social and Economic Science 
of the American Association. Touching the 
currency question, the speaker observed that 
when we speak of value, equivalency, wealth, 
risk, trust, distrust, panic, prosperity, we are 
dealing not with concrete substances like 
gold pieces, but with states of mind. Yet 
these ideas lie at the foundation of commer- 
cial exchanges and monetary science. “Have 
any of you ever imagined what would hap- 
pen if some modern Rosicrucian should suc- 
ceed in the turning of base metals cheaply 
into gold? . . . Such a discovery would in- 
troduce into the world of commerce, and in- 
deed into all fiscal relations of men, an ap- 
palling confusion : first, by a general rise of 
prices; and, second, by a dislocation of fixed 
payments of interest, salaries, and otherwise. 
Among other curious results we should wit- 
ness would be a change of sides and tunes 
between the advocates of the gold and silver 
standards. . . . The same thing would hap- 
pen, only more slowly, if a vast deposit of 
gold were unearthed; and if, after gold was 
thus discredited by a practically inexhausti- 
ble supply, the attempt were made to put 
silver in its place (the price of which would 
be enormously enhanced), this state of things 
would be liable in its turn to be upset by 
similar discoveries.” By precipitating the 
necessity of inventing some more effieient 
tool of exchanges, a scientific and more sta- 
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ble enumerator of values, the after benefits 
to mankind of such an event might compen- 
sate for all the disaster it would temporarily 
cost. The speaker declared our present civ- 
jlization not abreast of the knowledge of the 
time and not yielding to mankind nearly the 
amount of comfort and well-being it might 
be made to do. As examples of its defects 
shown in the improvident tendencies of mod- 
ern life, the speaker cited the waste of war- 
fare and armament, the decadence of races, 
pernicious competition, spendthrift luxury, 
the blight of parasitism, the power of super- 
stition, and the diversity of languages. 


Legislation against Inseets and Fungi.— 
Referring to the principles upon which legis- 
lation against insects and fungi injurious to 
vegetation rests, and recognizing that such 
laws are effective only to a limited extent, 
Garden and Forest suggests that “it does 
not follow that because the enforcement of 
a law is not certain it is therefore unwise to 
enact it. It is true that habitual disobedi- 
ence to any law breeds to a certain extent 
contempt for all laws, but it is also true that 
the expression of the intelligence of a com- 
monwealth on its statute book is of itself an 
educating force. Laws against forest fires, 
for instance, help to instruct people who 
have never given the subject attention as to 
the enormous amount of property fires sweep 
away. It bas been estimated that a million 
and a half of dollars every day would not 
pay for the losses inflicted upon agriculture 
throughout the United States from insects 
and fungous diseases. ... If we are not 
yet prepared to enforce wholesome laws to 
prevent this loss, we certainly ought to do 
everything possible toward creating a senti- 
ment that will enforce them.” The assump- 
tion on which these laws rest is defined to be 
that no man has a right to permit his prem- 
ises to be a breeding ground for pests which 
will bring loss upon his neighbors when by 
due diligence he can prevent this. If the 
trouble does not come from his own care- 
lessness, it is right that the state should pay 
him as it pays for the destruction of dis- 
eased cattle. 


Vegetation of the Mammoth Cave.— 
Notes have been taken by R. Ellsworth Call, 
during frequent visits to the Mammoth Cave, 
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of its flora; but the list, even including the 
molds and mildews found growing upon the 
remains of lunches taken in by parties, is a 
meager one. The plants are, of course, all 
cryptogams. Several of the forms occur in 
the greatest abundance in the region beyond 
the rivers of the cave, because, probably, 
many spores are introduced with the lunches. 
A small Peziza on very old, water-soaked 
timbers in the Mammoth Dome still persists 
in presenting reddish coloration, notwith- 
standing that the forms at present found 
must represent a generation quite remote 
from the one originally introduced. In some 
places the great white patches of Mucor 
mucedo are conspicuous by their size and 
great delicacy. Over the Bottomless Pit this 
fungus hangs down in long festoons of a 
white cottony consistence. In other places 
it runs wild over the soil surrounding decay- 
ing timbers. These forms are the most con- 
spicuous in the wastes of the cave, but are 
often passed by, being mistaken for sheets 
or balls of white paper. Some of the forms 
of fungi are common to mines, where they 
grow under similar conditions to those pre- 
vailing in the Mammoth Cave. The constant 
temperature of the cave, 54°, is somewhat 
below that adapted to the abundant produc- 
tion of most forms of lower fungi. 


Wreaths.—While the modern English 
limit the use of wreaths to funeral purposes, 
it was, as Mr. Talfourd Ely shows in his 
paper read before the Archeological Insti- 
tute, among the ancients a sign of feasting 
and joy; and if their dead were crowned, it 
was to mark them as still partaking of the 
pleasures of this world. Religion originally 
prompted the use of the garland, which may 
have been connected with the widespread 
belief in the supernatural powers of trees 
and plants. Wreaths were employed as 
bandages to assuage headache resulting from 
debauch, and certain plants were believed to 
exercise a prophylactic power against the 
effects of wine. Floral decoration plays a 
great part in Greek poetry, while among the 
early Romans the use of wreaths in public 
was limited to religious functions and as 
marks of distinction connected with services 
performed to the state—a function largely 
derived from the Etruscans. In Greece the 
single wreath of olive, etc., as a reward for 
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athletes superseded the prizes of intrinsic 
value offered in heroic times. Wreaths of 
laurel, myrtle, vine leaves, or flowers, were 
commonly worn at symposia, and are thus 
represented on vases. A few such wreaths 
have been found preserved in Egypt. The 
manufacture of garlands is depicted in sev- 
eral Pompeiian pictures. Gold crowns were 
frequently modeled in the form of leaves. 
Other materials for wreaths were wool and 
artificial leaves and flowers of horn or silk. 
Much may be learned about wreaths in the 
writings of Theophrastus, Plutarch, Pliny, 
Athenzeus, and Gellius, and from inscriptions. 


Seenery of Spitzbergen.—Sir William M. 
Conway and his companions found Spitz- 
bergen, of which they were the first ex- 
plorers, a very different country from what 
it was supposed to be. The general impres- 
sion was that a continuous ice cap would be 
found, and they expected it; but “in place 
of a frozen surface they met with crevassed 
sloppy glaciers, surrounded by miles of 
quaking bogs and innumerable watercourses” 
—a perpetual thaw produced by the perpet- 
ual day of a brief arctic summer, in a region 
emerging, as it were, from a glacial epoch. 
Of course, the opposite conditions of relent- 
less ice prevail in winter. Why should men 
be attracted to such countries, as arctic ex- 
plorers who have gone once seem to be time 
andagain? Sir William gives one of the rea- 
sons. “The arctic glory,” he says, “is a thing 
apart, wilder, rarer, and no less superb than 
the glory of any other region of this beauti- 
ful world. Here man has no place, and there 
is no sign of his handiwork. Nature com- 
pletes her own intentions unhelped and un- 
hindered by him. Such pure snows no Al- 
pine height presents, nor such pale blue 
skies, nor that marvelous, remote, opalescent 
sea with its white flocks and its yet more 
distant shores. No Alpine outlook pene- 
trates through such atmosphere, so mellow, 
so rich.” There are days, the reviewer of 
Sir William’s book in the Atheneum adds— 
rare days—of glorious cloud effects, when 
faint mists, delicate and gray, brood on the 
fiords and almost obliterate the bases of the 
hills, leaving their tops to stand out clear 
against a sky mottled with brilliant flocks of 
cloudlets. The beauties of Spitzbergen are 
found not as in true mountain regions in the 





forms of the hills, but in the atmospheric 
colors and effects. ‘The landscapes have the 
charm of breadth, of horizontal lines, rather 
than any sublimity or picturesqueness. “ The 
whole country,” says Sir William, “ is inter. 
esting from ascientific point of view because 
of the rapidity with which its surface jg 
being modeled into such forms as were im. 
pressed in glacial times on the more temper. 
ate and inhabited parts of northern Europe.” 


Daneing Ostriehes.—The execution of a 
kind of waltz is described by Mr. S. C. Cron. 
right Schreiner as a common practice among 
ostriches. When there are a number of 
them, they will start off in the morning and, 
after running a few hundred yards, will stop, 
and with raised wings will whirl rapidly 
round till they are stupefied, or perhaps 
break a leg. The males pose also before 
fighting and to make their court. They 
kneel on their ankles, opening their wings, 
and balancing themselves alternately for. 
ward and backward or to one side or the 
other, while the neck is stretched on a level 
with the back and the head strikes the sides, 
now on the right, now on the left, while the 
feathers are bristling. The bird appears at 
this time so absorbed in its occupation as to 
forget all that is going on around him, and can 
be approached and caught. The male alone 
utters a cry, which sounds much like an ef- 
fort to speak with the mouth shut tight. 
The omnivorous qualities of the ostrich 
have hardly been exaggerated. It swallows 
oranges, small turtles, fowls, kittens, and 
bones. Mr. Schreiner tells of one swallow- 
ing also a box of peaches, tennis balls, sev- 
eral yards of fencing wire, and half a dozen 
cartridges. One followed the workmen and 
picked up the wire as they cut it. Most 
frequently the ostrich does not swallow each 
dainty separately, but collects several in its 
throat and then swallows them all at once. 
Sometimes it is strangled. Its windpipe is 
then cut, the obstacle taken out, and the 
wound sewed up, when all goes well again. 


Gypsum in Kansas.—The gypsum depos- 
its of Kansas are described by Mr. G. P. 
Grimsley in the Kansas University Quarterly 
as occurring in a belt that trends northeast- 
southwest across the State, two hundred and 
thirty miles long, while the bed of exposed 
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rock increases in width from five miles at 
the north to thirty-six miles near the south- 
ern line. There are three chief areas with 
intermediate deposits. In the northern or 
Blue Rapids area the gypsum occurs as a 
gray, mottled rock, with sugary texture, cov- 
ered at the top with a layer of white selenite 
needles forming satin spar, from one fourth 
of an inch te an inch and a quarter thick. 
The manufacture of plaster of Paris in Kan- 
sas was begun at this place in 1872, with an 
iron kettle holding about five barrels, heated 
by a stove. In the Gypsum City area, the 
lower portion of the bed is dotted with ellip. 
tical crystals of yellowish-brown selenite, 
nearly an inch long and half an inch wide, 
which give it an appearance somewhat like 
“bird’s-eye limestone.” Near Medicine 
Lodge the red clays and shales below the 
gypsum contain an interlacing network of 
selenite and satin-spar layers, which have 
been dissolved out of the solid stratum and 
carried down by circulating water. In the 
western part of the area solution has carved 
out caves and underground channels, leaving 
in many places natural bridges of gypsum. 
The rock is snowy white. Many of the 
plaster mills use earthy gypsum deposits, 
which are common, furnishing what is called 
“oypsum dirt.” This is directly calcined, 
with small labor and expense. These beds, 
which lie in low, swampy ground, were prob- 
ably formed by deposits from springs, aided 
by wash from the hillsides, and are recent. 
The rock gypsums were deposited in arms 
of the sea. Eleven mills are engaged in the 
manufacture of plaster. 


Mythological Correspondenees.—An at- 
tempt has been made by Dr. E. B. Tylor to 
use correspondence in culture as a means of 
tracing lines of connection and intercourse 
between ancient and modern peoples. Good 
evidence of this class is furnished by myth- 
ical beliefs notwithstanding their lack of ob 
jective value. The conception of weighing 
in a spiritual balance the judgment of the 
dead, first appearing in Egypt, is traced 
thence in a series of variants from Eastern 
Buddhism to Western Christendom. The 
associated doctrine of the Bridge of the 
Dead, which separates the good passing over 
from the wicked who fall into the abyss, of 
the ancient Persian religion, reaches like- 
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wise to the extremities of Asia and Europe. 
Historical ties are practically constituted by 
these mythical beliefs, which connect the 
great religions of the world and serve as 
lines along which their interdependence can 
be followed. Similar evidences exist of Asi- 
atic influences under which the pre-Colum- 
bian civilization of America took shape, In 
the religion of old Mexico four great scenes 
in the journey of the soul in the land of the 
dead are mentioned by early Spanish writers, 
and are depicted in the Aztec Vatican Codex. 
They are the crossing of the river, the fearful 
passage of the soul between two mountains 
that clash together, the soul’s climbing up the 
mountain set with sharp obsidian knives, and 
the dangers of the wind carrying such knives 
in its blast. These pictures correspond with 
scenes from Buddhist hells or purgatories as 
depicted on the Japanese temple scrolls. So 
close and complete analogies of Buddhist 
ideas in Mexico constitute a correspondence 
that precludes any explanation except direct 
transmission from one religion to another. 
All these and other analogies support the 
view that the natives of America reached 
their level of civilization. 


A Versatile Man.—A remarkably versa- 
tile man, nearly equally eminent as a diplo- 
matist, naturalist, and ethnologist, was Brian 
Houghton Hodgson, a British officer in the 
India service, who died in 1894, ninety-four 
years old. An attack of fever while he was 
studying at Calcutta sent him to the hill 
country of Kumaon, where as assessor of 
the little farms he had to traverse precipi- 
tous mountain paths, crossing dangerous 
rivers with the help of men swimming on 
gourds or by bridges which were only lad- 
ders suspended from cables, became friends 
with the people, and imbibed a taste for 
natural history. Next, as assistant in Ne- 
paul, he began the collections of manu- 
scripts, texts, and religious tracts with which 
he endowed the libraries of Europe and 
Asia, hunting them up in the archives of 
Buddhist monasteries and buying them from 
traffickers and monks. The Buddhist col- 
lections of seven of the most famous Orien- 
talist libraries began with these gifts, and 
Eugéne Burnouf, who was indebted to one 
of these collections for the materials of his 
great work on the History of Buddhism, 
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said that he collected a larger body of origi- 
nal documents than had up to that time 
been gathered in either Asia or Europe. He 
first brought the Thibetan classics within 
the range of the Indian and European 
scholar, presenting the libraries with two 
copies of the collection of three hundred 
and forty-five folios, one of which was a 
gift to him from the Grand Lama. His pub- 
lished essays corrected the misinformation 
and dissipated the fantastic theories that 
had prevailed on these subjects. Retiring 
from active service, he went to Darjeeling 
and engaged in the study of Himalayan natu- 
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ral history. He discovered thirty-nine new 
genera and species, contributed “a vast 
number of papers on Himalayan mammals, 
raised himself . . . to the highest rank 
among the original ornithologists of the 
day,” and presented collections to a number 
of societies and museums, An expert is 
quoted as saying that “in some respects he 
was in advance of the science of the day. 
He was fully alive to the importance of geo- 
graphical distribution, and was the first to 
attempt a demarcation of the zones of life 
resulting from differences of elevation in the 
Himalayas.” 


MINOR PARAGRAPHS. 


A curious plant is the wild tamarind, 
or jumbai plant (Zeucena glauca), of the 
river sides and waste places of tropical 


firming the opinion that stones worked by 
man are found in the glacial deposits of the 
Delaware Valley. Valuable relics have been 


America; and very strange are its effects | obtained from the prehistoric sites of Mount 


upon the non-ruminant animals that feed 


upon its young shoots, leaves, pods, and | 


seeds, as described in the British Associa- 
tion by Mr. D. Morris, of Kew Gardens. It 
causes horses to lose the hair from their 
manes and tails, has a similar effect upon 
mules and donkeys, and reduces pigs to com- 
plete nakedness. Horses are said to recover 
when fed exclusively on corn and grass, but 
the new hair is of different color and texture 
from the old, so that the animal is never 
quite the same as it was. One instance is 
cited in which the animal lost its hoofs too, 


. P : | 
and hed to be kept in slings till they grew | character as to suggest cruelty unless per- 


again and hardened. Ruminant animals are 
not thus affected, and the growth of the 
plant is actually encouraged in the Bahamas 
as a fodder plant for cattle, sheep, and goats. 
The difference in its action upon ruminants 


and non-ruminants is probably due to changes | 


effected upon it in the chewing of the cud. 


Amwone the events mentioned 


completion of the arrangement of the 
Mary Hemenway collection in such a way 
that a nearly complete exhibition of the 
archeology and ethnology of the Pueblo 
peoples of our Southwest is presented in the 
upper hall and the gallery on the floor 
below. Mr. Valk’s explorations in New 
Jersey, enforced by the observations of 
Prof. G. F. Wright, are mentioned as con- 





in the | 
thirtieth report of the Peabody Museum of 
American Archeology and Ethnology is the | 


Kineo and from the Indians of Maine. Mr. 
Gordon has examined deposits in Honduras 
attesting a mixture of several types of cul- 
ture, and has obtained many objects of in. 
terest from the exploration of two caves. 
His general report on the ruins of Copan, 
already noticed in the Monthly, is a publica- 
tion of very great value. Many contribu- 
tions of literature and specimens, all deserv- 
ing fuller notices than we can give them, 
are acknowledged in the report. 


PHYSIOLOGICAL experiments are of vari- 
ous kinds, and while some are of such a 


formed under the most careful guards, there 
are probably others to which animals may be 
indifferent, or which may be even agreeable 
to them. Of the last seems to be one de- 
scribed by Dr. E. A. de Schweinitz in a re- 
cent address before the Chemical Society of 
Washington. “A fine blooded horse, not 
available for ordinary use on account of his 
propensity to run away, was converted into_ 
a subject for the cultivation of the tubercu- 
lin antitoxine. He was, of course, expected 
to rebel ; but, on the contrary, he received the 
hypodermic injection of the poison of the tu- 
berculosis germ in quietness and even seemed 
interested in watching the operation. Asa 
burned child dreads the fire, it was supposed 
he would resist the second operation. But 
as soon as he observed the doctor appear 
| With the syringe and bottle, he trotted to- 




















FRAGMENTS 


ward him with pleasure, stood quietly look- 
ing around with intelligence while the injec- 
tion was made, and ever afterward lent him- 
self to the experiment with as much evident 
pleasure and interest as that of the investi- 
gators.” 

Experiments made by Asa S. Kinney at 
the Hatch Experiment Station, Massachu- 
setts, with special reference to that question, 
prove that electricity exercises an appreci- 
able influence on the germination of seeds, 
and that the application of certain strengths 
of current for short periods of time acceler- 
ates the process. The rangein the strength 
of current which accelerates germination is 
exceedingly limited, and within this range 
there are a maximum, optimum, and mini- 
mum current. Seeds subjected to but one 
application of electricity show the effect only 
for a few hours, while, when applied hourly 
to germinating seeds or growing plants, elec- 
tricity does not lose its effect, but acts as a 
constant stimulant to their growth and de- 
velopment. 


Tue movement for instruction in domes- 
tic science is finding increasing favor. Pro- 
vision is gradually being made fer it as the 
demand extends in one institution after an- 
o'her. It is recognized in the Ohio State 
University in the name of the College of Agri- 
culture and Domestic Science, where a “ short 
course ” and a four-year course in the branch 
are arranged for. The programme of the 
department, which is under the direction of 
Miss Perla G. Bowman, of the Toledo Manual 
Training School, includes cookery in its vari- 
ous branches, with the principles of combus- 
tion, food economics, the chemistry of the hu- 
man body, comparative nutritive and money 
values of foods, invalid cookery, a waiting 
course, household economics, the proper- 
ties of textile materials, sewing, mijlinery, 
costumes, dressmaking, and needlework. In 
connection with these last topics, the choice 
and treatment of various materials, line, 
form, color, and texture, as applied to dress- 
making, are illustrated in connection with 
practice. In designing the courses, the need 
of every woman for the most liberal culture 
in connection with technical training has 
been recognized. 


An exhibition at the Archeological Insti- 
tute of England of prehistoric flint imple- 
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ments, discovered in Egypt by Mr. H. W. 
Seton Karr, includes articles from the mines 
of the Wady-el-Sheik district, in the Eastern 
Desert, some of the types of which are new 
to science, and implements from Abydos, 
Nagada, Nagh Hamdi, Thebes, and other 
places in the Western Desert. At some of 
the mines are shafts about two feet in diam- 
eter filled up with drifted sand and sur- 
rounded by masses of excavated earth neat- 
ly arranged. There was usually a central 
place where most of the objects were discov- 
ered. At some mines a number of clubs or 
truncheons lay distributed uniformly when 
the mines were abandoned. Other imple- 
ments of flint and quartzite are from Somali- 
land, and were found on a long, low hill about 
a hundred miles from the coast. The coun- 
try around was of limestone, in some places 
overflowed by lava, and the implements lay 
in ones, twos, and threes. Sir John Evans 
said, in a communication to the Royal So- 
ciety, that these discoveries “have an im- 
portant bearing on the question of the ori- 
ginal home of the human race. Of their 
identity in form with some from the valley 
of the Somme there can be no doubt, and 
we need not hesitate in claiming them as 
paleolithic.” 


NOTES. 


Tue Columbia University Bulletin notices 
the retirement, at his «wn request, of Prof. 
Thomas Egleston, of the Faculty of Applied 
Science, the creator of the origival School 
of Mines, of which the faculties of Applied 
Science have been the outgrowth. Return- 
ing from his studies abroad in 1863, he saw 
that the time was ripe for a school in which 
chemistry, geology, mineralogy, metallurgy, 
and engineering might be taught young men 
with a view to fitting them for practice in 
the field of mining. The success of the 
School of Mines was surprising and encour- 
aging. The demand for instruction in allied 
branches was so great that schools of archi- 
tecture and engineering and chemistry, etc., 
were formed and set off in 1896 in the 
Faculty of Applied Science. What has 
been done at Columbia has happened to a 
greater or less extent at several other insti- 
tutions, so that schools and departments of 
this sort are multiplying. 


Tue ascent of Mount St. Elias, Alaska, 
was successfully accomplished by Prince 
Luigi, of Savoy, and his party of Italian 
mountain climbers, July 31st. On their way 
up they met the American party led by Mr. 
Bryant, who were returning on account of 
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one of their number having been taken ill. 
The Italians remained two hours on the sum- 
mit, and took scientific observations and 
photographs. The height of the mountain 
was for the first time satisfactorily measured 
and found to be 18,120 feet. In the previ- 
ous attempts to ascend this mountain the 
Topham expedition reached a height of 11,- 
400 feet, and Prof. I. C. Russell, in the second 
attempt, made under the auspices of the Na- 
tional Geographical Society in 1891, 14,500 
feet. Prince Luigi found nothing to indicate 
that the mountain had ever been a volcano. 


Tue vessel Evelyn Baldwin arrived at 
Christiania, Norway, August 13th, from Spitz- 
bergen, whence she had sailed northward to 
80° 45’ of latitude and until stopped by pack 
ice. The expedition has secured valuable 
geological and botanical collections for some 
American colleges. 


Pror. S. P. Lanetey, Secretary of the 
Smithsonian Institution, recently attended a 
meeting of the French Academy of Sciences, 
and spoke concerning his experiments in me- 
chanical flight. He said he had greatly en- 
larged the distance which his aéroplanes 
would run, without much changing his appa- 
ratus, 


Pror. Wotcotr Grses, who had been 
designated president, was not able, to be 
present at the Detroit meeting of the Ameri- 
can Association for the Advancement of Sci- 
ence, and Mr. W J McGee took his place as 
acting president. 


A report by Dr. Lambusto Loria on war 
customs of certain tribes of New Guinea 
mentions homicide and the “naming of the 
dead relatives of others” as the two great 
causes of intertribal war. Homicide is the 
result of various savage ideas. After a 
death, “all the gardens and plantations of 
cocoanuts and betel nuts, etc., belonging to 
the murdered person are destroyed, to allow 
the relatives and friends to forget quickly the 
departed person.” Revenge is then decided 
upon, and preparation is made for it with 
curious preliminary religious rites. 


In a paper in the American Association 
on the Destruction of Forests and its Effects 
on Drainage and Agriculture, Mr. H. W. De 
Courcy advised the farmer. Let him but 
follow the lines of least grade in his tillage, 
and “he will soon see the effect of his im- 
proved line of cultivation in better crops, 
greater resistance to droughts by retaining 
the drainage water, and his young plantations 
of trees will gladden his sight on the former 
bare hillside.” A safe guide to the line of 
least grade is the course of a railroad, if 
there be one through the farm, which always 
seeks that line. 


Tue French Association for the Advance- 
ment of the Sciences recently held its meet- 
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ing at St. Etienne, and was opened with an 
address by the president, M. Marey, on The 
Graphic Method and the Experimental Sci- 
ences, The review of the past year’s work 
of the association, read by M. Cartaz, in- 
cludes notices of studies during the interim 
of historical geography; of legislation for 
workingmen, by M. Lebon ; of alcoholism, by 
M. Alglave; a memoir of Pasteur, by M. 
Brouardel; and a work on bibliography, by 
Prof. Charles Richet. The death list is 
rather large, and includes, among the best- 
known names, those of D’Abbadie, Daubrée, 
Des Cloiseaux, Schutzenberger, Léon Say, 
Cernuschi, and Victor Lemoin, physician and 
geologist. 


Tue Hon. Ralph Abercromby, author of 
some excellent works on meteorology, includ- 
ing that on Weather in the International 
Scientific Series, died at Sydney, New South 
Wales, June 21st, fifty-four years of age. 


THE death was announced in July of J. 
J. S. Steenstrup, ex-Professor of Zodlogy 
and Director of the Zodlogical Museum in 
Copenhagen, aged eighty-four years. His 
studies and his books covered a wide field. 
His principal work was that on the Alterna- 
tion of Generations. Besides publishing 
much on natural history, he studied the pre- 
historic remains found in Denmark, and in 
conjunction with Sir John Lubbock contrib- 
uted, in 1866, to the Ethnological Society of 
London a memoir on the Flint Instruments 
recently discovered at Persigny-le-Grand. 


Pror. Tarerry WILHELM Preyer, for- 
merly of Jena, died in Wiesbaden in July, 
fifty-six years of age, of Bright’s disease. 
He was distinguished in physiology and psy- 
chology. He was born in Manchester, Eng- 
land, in 1841, was taught in London, attended 
several German universities, and took his 
degrees at Bonn in 1862 and 1865. He be- 
gan scientific life as a privat docent at Bonn 
in 1865, and was appointed Professor of 
Physiology at Jena at 1869. He retired 
from this position a few years ago, and went 
to Berlin and then to Wiesbaden. He was 
author of a famous work on hemoglobin ; 
published researches on the mental develop- 
ment of the child, some of which appeared 
in The Popular Science Monthly, and some 
form a volume in Appletons’ International 
Education Series ; carried on researches in 
acoustics ; investigated the cause of sleep, 
and published observations on hypnotism ; 
and was the author of Elements of General 
Physiology. 


THE distinguished chemist, Prof. Victor 
Meyer, died at Heidelberg, August 8th. He 
was born in Berlin in 1848, and was professor 
successively at Stuttgart, Zurich, Géttingen, 
and Heidelberg; was author of numerous 
original researches in organic chemistry, and 
also contributed to chemical physics, espe- 
cially in the field of vapor densities, 
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Dodd, Mead & Company’s New Books 
R. D. BLACKMORE’S NEW BOOK 


Darie!: A Romance of Surrey. By R. D. BLackmorg, author of “Lorna Doone,” etc. 
With fourteen full-page Illustrations by Chris Hammond, 12mo, cloth, $1.75. 


A new long romance by the author of “* Lorna Doone” must always attract public attention. It is now three years 
since ‘* Perlycross ’ was published. ‘* Daviel” is a strong book; indeed, in the opinion of many competent judges 
who have read it, it will rank among his works prubably next to ‘“‘ Lorna Doone.” 





GEORGE MACDONALD HENRY SETON MERRIMAN 
Salted with Fire. The Story of a Minister. | In Kedar’s Tents. A Novel. By the author 
By the author of “ Lilith,” etc. 12mo, cloth, of “ The Sowers.” 12mo, cloth, $1.25. 
$1.50. “In Kedar’s Tents” is full of exciting episodes, ad- 


In a sense the story is a sad one, depicting a minister’s | Yentures, brilliant dialogue, repartee, and dramatic situa- 
fall and degradation, yet it is told with much human feeling. | “00S. 


AMERICAN COLONIZATION 


The Romance of Colonization in the United States. From the Earliest Times to the 
Landing of the Pilgrim Fathers. By G. BARNETT SMITH. 8vo, cloth, $1.50. 


This book deals very interestingly with the early history and traditions, the voyage of Columbus, the Cabots and , 


the first Kng'ish colony, the Spanish and French explorers, with the voyages of Jacques Cartier and Fernando de Soto, 
with the expeditions of Raleigh and Drake, and the operations of the Virginia Company. It takes up the romantic story 
of Captain john { mith, aud finally the settlement of New Amsterdam and the arrival of the Pilgrim Fathers at Plymouth. 
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Stories of Famous Operas. By the author | Portraits of Musicians. By CamiLie BeL- 
of ‘Stories of the Wagner Operas,” etc. Il-| Laicue. (Translated from the French.) With 
lustrated. 12mo, $1.50. sixteen Portraits of Musicians. 12mo, cloth, 
An account of such operas as Aida, Carmen, am $1.50. 
Norma, etc., by such composers as Rossini, Verdi, Gliick, nie, ies , 
Meyerbeer, Bizet, etc. The work is not only a valuable le eee “Taied ta ee —— 
. ( ry ° ° ss se - od. NMAINET . | 3 x 
guide to the opems, but is in tself very entertaining Beethoven— Rossini —W eber — Mendelssohn —Schumaun. 
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Eyed Susan "—Bulwer Lytton —-‘‘ Money’ —The Irish Plays of ition Boucicault—Sothern— Progress in the Matter of 

Scenery - Gilbert and his ‘* Sweethearts ’’—Fechter—Adelaide Neilson—Sidney Grundy—Henry Arthur Jones—Mr. 

Pinero—Ibsen acted in London—Archer, etc. 


THE BRONTES | CONSTITUTIONAL STUDIES 


In Fact and Fiction. Further Information on | By JAMES SCHOULER, author of a A History 
the Brontés, by ANGUS MACKAY. 1I2mo, | of the United States,” etc. S8vo, $1.50. 
$1.50 A volume of the highest inte rest to students of Ameri- 


sc ; J . can Constitutional History. This book contains the sub- 
This work contains a great deal of valuable information | ctance of lectures delivered by the author wt Johns Hop- 


concerning the religious views of the Brontés, Charlotte | kins University before the students in history during 
Bronté’s Secret, ‘* Wuthering Heiglits,” the asserted Irish 1894-1896. 
origin of the Bronté novels, etc. | 


THE KING’S HIGHWAY 
THE TWO CAPTAINS 
A Novel. By AMELIA E. Barr, author of “A 
By W. CLARK RUSSELL, author of “ The Wreck = Bow of Orange Ribbon,” etc. 12mo, cloth, 
of the Grosvenor,” etc. Illustrated. I2mo,, gy 26, 
cloth, $1.50. *“ The King’s Highway” is a novel of sociallam. ts 
Lovers of stirring fiction of the sea will find in this | theme is the duty and responsibility which the wea'thy 


a_story of adventure reminding them of Stevenson’s ows to the community. Mrs. Barr has a popular style, 
**Treasure Island.” fresh, simple, and natural. 


Important announcements in the field of Fiction, Fuvenile Literature, and Religion are held 
over until another tssue of this Magazine. 
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AN ILLUSTRATED FLORA 


Of the Northern United States, Canada, and the British Possessions, from Newfoundland to the 
parallel of the southern boundary of Virginia, and from the Atlantic Ocean westward to the 
102d meridian, and including the State of Nebraska, thus covering all the Northern portion 


of the Great Plains. 


By NATHANIEL LorD BRITTON, Ph. D., and Hon. AppIsoN Brown, 
Postage 36 cents extra. 


imperial octavo, each $3.00, special net. 


In three volumes, 


Volume I, 612 pages, ‘* Ferns to Carpet-Weed,’’ Ready. 
Volume II, 644 pages, ‘* Portulaca to Gentian,’’ Ready. 
Volume III, ‘* Dogbane to Thistle,’’ Nearly Ready. 

‘¢ There is no work extant in the whole series of American botanical publications which deals with 
descriptions of the flowering plants that can for a moment be compared with it, either for a skillful and 
delightful presentation of the subject-matter or for modern, scientific, and accurate mastery of the thou- 
sandfold mass of detail of which such a work must necessarily consist.”—/r0/. Conway MacMillan, in 


Science. 


Agriculture, 


In Some of its Relations with Chemistry. By 
F. H. Storer, Professor of Agricultural 
Chemistry in Harvard University. Mew 
and enlarged edition. 3 vols., 8vo, $5.00 
net, 

‘‘The most noteworthy contribution to agri- 
cultural literature of recent years, either in this or 
any other country.”—Science. 


How to Know the Wild Flowers. 


By Mrs. WILLIAM STAR DANA. Crown 8vo. 
$1.50 net. New, revised, and enlarged 
edition. With 150 Illustrations by Marion 
Satterlee. Thirty-second thousand. 

The extraordinary popularity of Mrs. Dana’s 
book would be easily explicable on the ground 
alone of its ‘‘effectiveness.” Adopting an idea 
of John Burroughs'’s, she has arranged all our 
common wild flowers according to color, with con- 
cise yet clear descriptions, which enable any reader 
to recognize a particular specimen at once. 


Song Birds and Waterfowl. 


By H. E. PARKHuRST. [Illustrated by Louis 
Agassiz Fuertes. 12mo. $1.50 met. Jn 
press. 

Previous volume. The Birds’ Calen- 
der. With 24 full-page Illustrations. 
I2mo. $1.50 met. 

“It is the study of the bird life of each month 
of the year. It is pleasant to read and useful to 
remember, as well as handy for reference. There 
are a number of full-page illustrations executed 
with exquisite grace.”—Aoston Yournal. 


First Aid in Illness and Injury. 


The Human Machine: Its Structure, its Im- 
plements of Repair, and the Accidents and 
Emergencies to which it is Liable. By 
J. E. Pilcher, M.D., Ph. D., Captain in 
the Medical Department of the United 
States Army.  [Illustrated. Fourth edi- 
tion, revised. 12mo, leather. $2.00 net. 





The Workers. 


An Experiment in Reality. By WALTER R. 
WyckorFr. Illustrated. 12mo. /m press. 
This most unusual book tells the experiences 
of a college-bred man who for two years earned 
his living as an unskilled laborer, in order to find 
out for himself the actual conditions of the Amer- 
ican workingman. 
PRINCETON LECTURES. 
The Descent of the Primates. 


By A. A. W. HusBrecut, Professor of Zoilogy 

in the University of Utrecht. $1.00 mei. 

Professor Hubrecht’s treatise is a most irterest- 
ing discussion of some uncertainly-} laced mam- 
mals located by the doctrine of Evolution in the 
line of man's descent. The particularity of his 
observations may be gathered trcm the fact that in 
studying one very rare animal he has examined 
four hundred and fifty specimens in various stages 
of development. 


Two new volumes, each, I2mo, 75 cents wet. 
The Mathematical Theory of the Top. 


By FEe.Ltx KLEIN, Professor of Mathe- 
matics in the University of Géttingen. 


The Nature and Origin of the Noun 
Genders in Indo-European Lan- 
guages. By KARL BRUGMANN, Profess- 
or of Indo-Germanic [hilology in the 
University of Leipsic. 


The New Psychology. 
(The Contemporary Science Series.) By E. W. 
SCRIPTURE. I2mo. $1.25. 

The scholastic distinction between sensation 
and perception, the ‘‘ forces” of attention, mem- 
ory, etc., are thrown aside in this volume, the 
whole domain of mental life being treated in rela- 
tion to time, energy, and space. From this point 
of view Psychology takes on an entirely new as- 
pect, and is seen in its true meaning as an exper- 
imental science in closest relation to the physical 
sciences, 


A catalogue of previous and forthcoming volumes 
in the series supplied on application. 











- CHARLES SCRIBNER’S SONS, 153-157 Fifth Avenue, New York. 
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LATEST PUBLICATIONS OF 
D. APPLETON & CO. 


NEW YORK, OCTOBER, 1897. 








The Suppressed Letters of Napoleon. 
Edited by M. Léon LecestreE, Curator of the French Archives, Translated by Lady MARY 
Loyp. Uniform with the Memoirs of Baron de Méneval. 12mo. Cloth, $2.00. 


‘During his reign, Napoleon III ordered the publication of the correspondence of Napoleon I as a tribute 
to his memory. The work was executed between the years 1858 and 1869, under the supervision of a committee, 
which was presided over by Prince Napoleon. The correspondence was published in no less than twenty-eight 
quarto volumes, and contains about 22,000 letters, decrees, orders of the day, bulletins, etc. ; but it must not be 
imagined that these twenty-eight volumes contain the whole correspondence of the Emperor. About a third of 
the letters and documents still remain unpublished or have been destroyed. Prince Napoleon, president of the 
imperial committee, in a report addressed to his uncle in 1864, said: ‘In general, we have taken for our guide 
this simple idea : we thought that we ought to publish what the Emperor himself would have yielded to pub- 
licity, if, surviving himself and anticipating the verdict of the time, he had chosen to show his — his per- 
son and his system.’ Acting on that principle, the committee left unpublished all the letters which might have 
tended to diminish the prestige of the great Emperor, the letters which related to quarrels with his brothers, 
those which were thought too injurious to some of the marshals or high dignitaries of the state, ay letters to 
the Pope, the police, the press, etc. M. Léon Lecestre has undertaken to publish the inedited letters of Napoleon 
between the years 1800 and 1815; he has not published any of the letters written before the Consulate, as various 
publications contain them nearly all. The two volumes thus compiled form certainly a valuable addition to the 
publication made under Napoleon III, and will probably be read with much interest, as they contain what 
may be called the most dangerous part of Napoleon's correspondence. M, Lecestre, if | may use a vulgar ex- 
pression, has taken the plums of the pudding. In his ‘ Representative Men,’ Emerson takes Napoleon as the 
type of the man of action. Could he have read the two volumes just published, he would see in them a justi- 
fication of his definition. It is impossible not to be struck, at every line, by the directness, if 1 may say so, of 
Napoleon’s mind.”—/Paris Correspondence of The Nation. 


This edition, published in one volume, contains all the most characteristic letters appearing in the 


two French volumes, with the exception of a few unimportant letters which have been omitted for the 
purpose of condensation. 


The Mystery of Choice. 


By R. W. CHAMBERS, author of “The Moon-Maker,” “The Red Republic,” etc. 16mo. 
Cloth, $1.25. 
The same thread runs through Mr. Chambers's imaginative work —the strangeness of selection, the m 
which veils the reasons of decisions. In each adaptation of this general theme the author's fine imaginative 


quality, and his power of conceiving original situations, are shown at their strongest and best. A book so much 
out of the common will leave no reader indifferent. 


The Story of the Cowboy. 
By E. HovuGu, author of ‘‘ The Singing Mouse Stories,” etc. A new volume in The Story of 
the West Series, edited by RipLey Hitcucock. [Illustrated by William L. Wells and C. M, 
Russell. 12mo. Cloth, $1.50. 


The very picturesqueness of the cowboy has subjected him to misinterpretation, and his actual story and a 
picture of the yreat industry which he has conducted may be said to be presented adequately for the first time in 
Mr. Hough's spirited and fascinating pages. The story which he tells is a strange and romantic one, impressive on 
the practical side by reason of the magnitude of the business described, and very valuable from the historical 
point of view, because this book preserves in permanent form a typical figure of Western life, and also the de- 
velopment and the passing, or rather transformation, of a vast industry almost within a generation. It seems 
proper to add that the illustrations, like the text, are based upon actual knowledge, and in the case of Mr. 
Russell, whose home is a Montana ranch, upon the daily experience of a cowboy’s life. 


se THIRD EDITION. 
The Christian. 


By Haut Carne, author of “ The Manxman,” “ The Deemster,” “The Bondman,” etc. 12mo. 
Cloth, $1.50. 


“The public is hardly prepared for so remarkable a performance as'‘ The Christian.’ It is a great social 
panorama, crowded with living figures, phases of life, color,and incidents. All these are knit together and 
made live by constant action. There is not a lay figure in the book ; every man and woman is a living, breath- 
ing, thinking, acting creature. . . . Great as ‘The Christian’ undoubtedly is, considered as a portrayal of cer- 
tain portions of the social fabric, it is even greater when considered asa story. . . . ‘ The Christian’ will almost 
certainly be the book of the year. It is a permanent addition to English literature. It is bound to be popular, 
but it is above and beyond any popularity that is merely temporal.”—Bosten Herald. 
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The Story of Germ Life. 


By H. W. Conn, Professor of Biology at Wesleyan University; Author of ‘“ The Living 
World,” etc. Library of Useful Stories. Illustrated. 18mo. Cloth, 40 cents. 


In clear and popular language Professor Conn outlines the development of bacteriology, explains the nature 
and characteristics of bacteria, and the important part which they play in the economy of Nature and in indus- 
try. He deals not on!y with the power of bacteria to produce disease, but also with their wider agencies in 
Nature unassociated with disease. He furnishes a compact but interesting summary of the results of modern 
discovery, which are made easily comprehensible to the general reader. 


True to his Home. 
A Tale of the Boyhood of Franklin. ~By HEZEKIAH BUTTERWORTH, author of “ The Wampum 
Belt,” “ The Patriot Schoolmaster,” ‘‘ In the Boyhood of Lincoln,” etc. Uniform edition. I. 
lustrated by H. Winthrop Peirce. 12mo. Cloth, $1.50. 


Mr. Butterworth’s charming and suggestive story presents the most interesting and picturesque episodes in 

the home life a ba ag as well as Spe nae of the salient phases of his public life. The author has suc. 
most happily in carrying out his plan of ‘story-telling education” based on Froebel’s princip) 

** life must be taught from life.” —oe 


The Red Patriot. 
A Story of the American Revolution. By W.O. STODDARD, author of “ The Windfall,” “ Little 
Smoke,” “ The Battle of New York,” etc. Uniform edition. Illustrated by B. West Clinedinst 
12mo. Cloth, $1.50. 


Mr. Stoddard is at his best in this stirring story, which among other themes pictures incidents of Washington’s 
campaigning in New Jersey. In this vivid account of a boy’s part in great historical events there is a ] 
actor, ‘‘ the last of the Susquehannocks,” whose share in the hero’s adventures has given tre title to the book. 


Commodore Bainbridge, 
From the Gunroom to the Quarter-deck, By JAMES BARNES, author of “ Midshipman Farragut,” 
Young Heroes of our Navy Series. Illustrated by George Gibbs and Others. 12mo. Cloth, $1.00, 
A thrilling tale of the adventures of Bainbridge in the Mediterranean, along the shores of Aigeria and Trip- 


oli, in the early days of the American navy. The atithor, being a direct descendant of Commodore Bainbridge, 
has had access to all his papers, etc., and has made a book of interest to old as well as young. 


Children’s Ways. 
By JAmes SuLLy, M. A., LL. D., Grote Professor of Philosophy of Mind and Logic, University 
College, London; Author of “Studies of Childhood,” “Outlines of Psychology,” etc. 12mo. 
Cloth, $1.50. 
This work is mainly a condensation of the author’s previous bock, ‘‘ Studies of Childhood,” but considerable 


néw matter is added. The material that Mr. Cully has collected and published in this volume is the most valu- 
able of recent contributions on the psychological phases of child study. 


Natural History. 
The first volume in The Concise Knowledge Library, containing nearly 800 pages, and 500 IIlus- 
trations specially drawn for this work. 8vo. Half binding, $2.00, 

CONTENTS.—Mammz<lia, Mammals; Repfilia, Reptiles; Amphibia, F , Toads, etc. ; Pisces, Fishes, 
by R. Lydekker, F.R.S., F. L.S., etc. Aves, Pirds, by R. Bowdler Sharpe, LL. D., F.L.S., ete. <Anthropo- 
da, Insects, by W. F. Kirby, F. L.S., etc. Cephalochordata, Urochordata, Hermichordata, Lancelet, Sea Squirt, 
etc., by W. Garstang, M.A., F.G.S., etc. Mollusca, Snails, etc., by R. B. Woodward, F.G.S., F. R. M.S., 
F. L. gS Echinodermata, Star Fish, etc., by F. A. Bather, F.G.S. Vermes, Worms, by R. J. Pocock. Calen- 
terata, Corals, etc. Protozoa, Animalcule, by H. M. Bernard, F.L.S. S2ryozoa, Moss Animaicule, by R. 


This work aims to be a concise and popular Natural History, at once accurate in statement, handy in form, 
and ready for reference. The several departments of zodlogical science are treated by specialists, all of whom 
are distinguished as authorities and as original investigators ; and the text is illustrated by upward of five hun- 
dred original drawings made and reproduced expressly for this work. A concise systematic index precedes the 
work, and a full alphabetical index which contains about ten thousand references is given at the end. Great 

have been taken to render these both accurate and complete. 


French Literature. 
By Epwarp Downey, D. Litt., LL. D. (Dub.), D.C. L. (Oxon.), LL. D.{Edin.), LL. D. (Prince- 
ton), Professor of English Literature in the University of Dublin. Literatures of the World 
Series, edited by Edmund Gosse, M.A. 12mo. Cloth, $1.50. 


A critical and historical résumé of French literature, adapted to the requirements of students and omer 
to the general reader. The author, who is particularly well qualified to wri e this book, while not unmindful 0 
historical and social influences, desires especially to fix the reader’s attention on great individuals, their idcas, 
their feelings, and their art. Aidcd by the works of the ablest and most learned students of French literature, 
he presents a book which will at once find favor, 
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Equality. Zhird edition. 
By EDWARD BELLAMY, author of ‘‘ Looking Backward,” “Dr. Heidenhoff’s Process,” ete. 
t2mo. Cloth, $1.25. 
‘¢The book is so full of ideas, so replete with suggestive aspects, so rich in quotable parts, as to form an 
arsenal of argument for apostles of the new democracy.”—SYLVESTER BAXTER, in the Review of Reviews. 
“A greater book than ‘ Looking Backward,’ while it is more powerful ; and the smoothness, the never-failing 
interest, the limpid clearness and the simplicity of the argument, and the timeliness, will make it extremely 
popular. Here is a book that every one will read and enjoy.”— Boston Herald. 
‘Equality’ will raise many discussions. The subject which Mr. Bellamy writes about is inexhaustible, and 
it has never-faiing human interest.”"—New York Times. 


Bibliography of Education. 
By Witt S. Monroe, A.B., Department of Pedagogy and Psychology, State Normal School, 
Westfield, Mass. Vol. XLII, International Education Series. 12mo. Cloth, $2.00. 


This book wi!l prove of great use to normal schools, training schools for teachers, and to educational lecturers 
and all special students secking to acquaint themselves with the literature of any particular department. It will 
be of especial value to librarians in the way of assisting them to answer two questions : (@) What books has this 
library on any special educational theme? (4) What books ought it to obtain to complete its collection in that 
theme ? 


Curious Homes and their Tenants. 
By James CARTER Bearp. Appletons’ Home-Reading Book Series. [Ilustrated. 12mo. 
Cloth, 65 cents wet. 
Mr. Beard has been styled a Classic for boys and girls, and some of his best work will be found in this vol- 
ume. It treats of an unusually attractive phase of zodlogical study, and gives to animal life and instincts a néw 


and human interest. Every bov and girl will find in it a rare fund of entertaining and instructive reading, greatly 
enhanced by the many illustrations made by the author expressly for this book. 


The Hall of Shells. 
By Mrs. A. S. HARDY, author of ‘* Three Singers,” etc. Appletons’ Home-Reading Book Series. 
Illustrated. 1I2mo, Cloth. 


Books upon marine shells, either not too expensive or too learned for common use, are few ; hence it is hoped 
that this volume may help to awaken an interest in the sea and its treasures, which can but grow with the years 
and afford an ever-widening and deepening source of delight. s 


The Psychology of Suggestion. 
A Research into the Subconscious Nature of Man and Society. By Boris Stpis, M. A., Ph. D., 
Associate in Psychology at the Pathological Institute of the New York State Hospitals. With 
an Introduction by Professor WILLIAM JAMES, of Harvard University. 


The book is an original investigation into the nature of suggestion and into the subconscious mechanism 
of the human mind. The subconscicus nature of man’s psychic life is closely examined, and a theory of the 
constitution and activity of the mind is worked out. The theory of the subconscious is used to elucidate many 
important pathological phenomena of individual and social life. Mental epidemics are traced to their source, 
and their causes and nature of operation are examined and explained. 


Industrial Freedom. | 
By Davip MACGREGOR MEANS. With an Introduction by the-Hon. Davip A. WELLS. r2mo. 
Cloth. 


Mr. Means deals frankly and directly with ee which are now uppermost in the public mind. In a fair 
and candid manner he discusses the present relations of labor and capital, the efficacy of legislation in dealing 
with economics, the results of interference with the natural laws of trade, the advisability of restricting the 
accumulation of wealth, the rights and wrongs of corporations, and kindred topics. His arguments deserve the 
attention of those sincerely benevolent persons who have been led to give support to socialistic remedies because 
of their sympathy with the poor. Many considerations are presented showing that these remedies tend to ag- 
gravate the evils which they are advertised to cure. 


French Stumbling Blocks and English Stepping Stones. 
By Francis Tarver, M.A., late Senior French Master at Eton College. 12mo. Cloth. 


This work, based on thirty years’ experience of teaching French to English boys, does not profess to be a 
systematic grammar or dictionary, but to combine many of the practical advantages of both, with the addition 
of much which is not generally to be found in either. The chief difficulties which an Englishman finds in 
learning to speak French fluently and correctly arise from the formation of sentences, the collocation of words, 
the similarity of words and phrases in the two languages which are really different, and the dissimilarity of those 
which are frequently the same. Rules and examples for the avciding of these pitfalls are given in this book, 
but in addition to these and a section on ‘‘ Deceptive Resemblances,” it contains a list of 3,00c idiomatic ex- 
pressions in everyday use—colloquialisms—and ‘tournures de phrase, which are invaluable to the student and 
traveler, but are often difficult to find, and have not hitherto, it is believed, been collected in a systematic and 
accessible form. ‘The lists of ‘‘ Deceptive Kesemblances”’ and of ‘‘ Colloquialisms" are in alphabetical order, 
which it is hoped will be a great help to the student. ; 
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LATESI ISSUES IN 


Appletons’ Town and Country Library. 


Each, t2mo, paper, 50 cents; cloth, $1.00. 





No, 226. Fortune’s Footballs. 
By G. B. BuRGIN. 
Mr. Burgin has written a capital story of woman's persistence in righting a wrong, an end which involves 
dramatic situations. The novel deals with interesting phases of theatrical life in London, and it will be found 
to be full of color, action, and vivid characterization. 


No. 225. A Soldier of Manhattan, 
» And his Adventures ai Ticonderoga and Quebec. By J. A. ALTSHELER, author of “ The Sun of 
Saratoga.” 


This vivid colonial romance opens with a series of pictures of New York in the middle of the eighteenth 
century. The adventurous career of the hero includes a share in Abercrombie’s defeat at Ticonderoga, and a 
period of captivity in Quebec, which was followed by an escape and an opportunity to play a part in the meet- 
ing of Wolfe and Montcalm on the Plains of Abraham. ‘This graphic and fascinating American historical 
romance will be certain to take high rank with readers. 


No. 224. Mifanwy. 
A Welsh Singer. By ALLEN RAINE. 


This charming story opens in Wales, and shows a fresh and inviting local color. The later action passes in 
London, and also in Wales, and music and musical life play a leading part. 


No. 223. His Majesty’s Greatest Subject. 
By S. S, THORBURN. 


A strong and imaginative romance, picturing not only stirring adventures in India connected with high 
poiitics, mutiny, and war, but also the relations of India to the outside world during the European war, which 
the autho’, who writes of the future, imagines as taking place. 


“ An exciting story, . . . full of life and movement.”—London Spectator. 


No. 222. A Colonial Free-Lance. 
By C. C. HotTcukiss, author of “In Defiance of the King.” 

The welcome given to ‘‘In Defiance of the King” proves the growth of American appreciation of new 
American writers of genuine talent. In this new romance of the Revolution Mr. Hotchkiss shows a power of 
sustained interest and a command of dramatic effects which will make his book a notable addition to our fiction, 
The scene of his stirring tale is laid for the most part in old New York during the British occupancy, on Long 
Island Sound, and on Martha’s Vineyard. It is certain that no one who has begun this spirited aud fascinating 
story will leave it unfinished. 


No. 221. The Folly of Pen Harrington. 
By JULIAN Sturcts, author of “ John Maidment,” “ An Accomplished Gentleman,” ctc. 


The author furnishes an acute and entertaining study of a member of the fashionable world in London who 
attempts to preach a doctrine of absolute ty and to ameliorate social conditions. The pictures of her en- 
vironment and her varied experiences and adventures furnish most interesting subject-matter. 


No. 220. Nilma. 
By Mrs. CAMPBELL-PRAED, author of ‘‘ Mrs. Tregaskiss,” ‘‘Outlaw and Lawmaker,” etc. 


In this story, which is written with great care and force, the author returns to the field of antipodean romance 
which she has cultivated with such marked success. Her novel pictures social and official life, with its picturesque 
colonial environment, and as a story it will be found singularly sympathetic and interesting. 


No. 219. Dear Faustina. 
By RHODA BrouGuron, author of “ Scylla or Charybdis ?” ‘“‘ A Beginner,” “ Mrs. Bligh,” etc. 


The author has long since proved her knowledge of the art of writing interestingly, and in this story she 
appears at her best. She has given us an attractive story which will be a source of pleasure to her large circle 
of readers. 


No. 218. Marietta’s Marriage. 
By W. E. Norris, author of “ The Dancer in Yellow,” “A Victim of Good Luck,” etc. 


As novel readers know, Mr. Norris is always to be counted upon for a pre-eminently readable and satisfactory 
story, and in this new book it is evident that he has succeeded in showing himself at his best. 





This Bulletin of new publications is issued on the first of each month, and will be regularly mailed 
to any address, gratis, upon request. Address D. APPLETON & Co., 72 Fifth Avenue, New York. 








ee 


re ee ee 





=e 
a 
—T 











— — 












THE MACMILLAN 
COMPANY’S 








New Scientific Books. 





OF SPECIAL IMPORTANCE TO PHYSICIANS, ETC. 





Edited by 
THOMAS C. 
ALLBUTT, 
University of Cambridge. 





T. LAUDER 
BRUNTON, 
M.D. (Edin.), LL. D. (Hon.) 
(Aberd.), F.R.S., etc. 





HENRY ILLOWAY, 
Formerly of the 
Cincinnati College of 
Medicine and Surgery. 





ROBERT 
WIEDERSHEIM, 
University of 
Freiburg-in-Baden, and 
W.N. PARKER, 
University of Wales, 





HENRY S. NASH, 
Episcopal Theological 
School, Cambridge. 





JOSIAH ROYCE, 
Harvard University, 
and Others. 





WM. DE W. HYDE, 
President of 
Bowdoin College. 





ERNEST INGERSOLL, 
New York. 





CLARENCE M. WEED, 
N. H. College of 
Agriculture and 
Mechanical Arts. 





ISRAEL C. RUSSELL, 
University of Michigan. 





MABEL O. WRIGHT, 
Author of 
“* Citizen Bird,” etc. 





MABEL O. WRIGHT, 
and 


DR. ELLIOTT COUES. 


THE MACMILLAN COMPANY, 66 Fifth Avenue, New York. 


A SYSTEM OF MEDICINE. By many Writers. Edited by THomas 
CLIFFORD ALLBUTT, M.A., M. D., LL. D., F.R.C. P., F. R.S., F. L.S., 
F.S.A., Regius Professor of Physic in the University of Cambridge. Vol. 
III. DISEASES OF OBSCURE CAUSATION, ALIMENTATION, AND 
EXCRETION. Sold by subscription only. 8vo. Cloth. Price. $5.00, net. 
Half russia, $6.00, et. 





LECTURES ON THE ACTION OF MEDICINES. Being the 
Course of Lectures on Pharmacology and Therapeutics delivered at St. Bar- 
tholomew’s Hospital during the Summer of 1896. By T. LAUDER BRUNTON, 
M. D. (Edin.), author of ‘*‘ An Introduction to Modern Therapeutics,” etc. 8vo. 
Cloth. Price, $4.00, et. 





CONSTIPATION IN ADULTS AND CHILDREN. With special 
reference to Habitual Constipation ard its Treatment by Mechanical Methods. 
By Henry ILLoway, M. D., formerly Visiting Physician to the Jewish Hos- 
pital, Cincinnati. 8vo, Cloth, $4.00, wef. 





ELEMENTS OF THE COMPARATIVE ANATOMY OF VER- 
TEBRATES. Adapted from the German of Dr. ROBERT WIEDERSHEIM, 
Professor of Anatomy and Director of the Institute of Human and Compara- 
tive Anatomy in the University of Freiburg-in-Baden, by W. N. PARKER, 
Ph.D., Professor of Biology at the University College of South Wales and 
Monmouthshire in the University of Wales. Second Edition. (Founded on 
the Third German Edition.) With 333 Woodcuts and a Bibliography. 8vo. 
Cloth. pp. xvi + 488. Price, $3.25, et. 


PHILOSOPHICAL SCIENCE. 
GENESIS OF THE SOCIAL CONSCIENCE. /T7he Relation be- 


tween the Establishment of Christianity in Europe and the Social Question. 
By Hewry S. NASH, Professor in the Episcopal Theological School, Cam- 
bridge. 1zmo. Cloth. Second Edition. 


THE CONCEPTION OF GOD. A Philosophical Discussion by Prof. 


JostaH Royce, of Harvard University, JoseEpH LE CONTE, and GEORGE H. 
HowilIson, Professors in the University of California. 





PRACTICAL IDEALISM. By WitutiAmM De Wirt Hype, President 
of Bowdoin College ; Author of ‘‘ Outlines of Social Theology.” Crown 8vo, 
Cloth. /m Press. 


BOOKS ON OUTDOOR LIFE AND NATURAL SCIENCE. 
WILD NEIGHBORS. A Book about Animals. By Ernest INGER- 


SOLL. With 20 full-page Plates and other Illustrations. Crown 8vo. Cloth, 
Price, $1.50, mez. 





LIFE HISTORIES OF AMERICAN INSECTS. By Prof. CLar- 
ENCE M. WEED, New Hampshire College of Agriculture and Mechanical Arts. 
With numerous Illustrations. Crown 8vo. Cloth. Price, $1.50. 


Like Mr. Ingersoll’s book, valuable supplementary reading. 





THE VOLCANOES OF NORTH AMERICA, A Reading Lesson 
Jor Students of Geography and Geology. By Professor ISRAEL C. RUSSELL, 
University of Michigan. Fully illustrated. 8vo. Cloth. Price, $4.00, met. 


BIRDCRAFT. By Maset Oscoop Wricnt, author of ‘‘ Tommy-Anne 


and the Three Hearts,” etc. Illustrations by Louis Agassiz Fuertes. 12mo. 
Cloth. New and cheaper edition. Price, $2.50. 





CITIZEN BIRD; aA Story of Bird Life for Beginners. By MABEL 
OscooD WRIGHT, author of “ Kirdcraft,” ‘‘ Tommy-Anne,” etc., and Dr. 
ELLIoTT Cougs, author of ‘‘ North American Birds.” Price, $1.50, wef. 














Womanly 


A sweet woman, the pic- 
ture of health, speaking with 
enthusiasm, snid, **I don’t see 
why you do not send out wom- 
en totalk to women about the 
merits of Pabst Malt Extruct, 
The “Best” ‘lonic. There are 
80 many women that are run 
down, with nerves shattered 
and a lack of vitality, feeling 
a sort of restless indecision 
which is an outgrowth of over- 
exertion, that if you could 
get a woman who knows as 
thoroughly as I do how “ Best” 
Tonic wil! build one up, and 
who has enough exrnestness 
to tell them «about it, you 
would certainly havea large 
ly increased sale. ‘here was 
Mrs. . who was thin as she 
could be. and her poor little 
baby pany and undeveloped, 
1 told her about “ Best” Tonie. 
In three weeks you onaht to 
see the difference. Why, the 
improvement is something 
great; even the baby feels it 
and shows it. I tell you the 
women of this country ought 
to know alout this, and lam 
going to do my part to teil 
them.” 


Pabst Malt Extract, 
The “Best” Tonic. 
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PERFECTION IN BREWING IS REACHED IN AMERICA 
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Wonderfully Refreshing and Delightful for Bath and Shampoo. 


It lathers plentifully, “soothes while it cleanses,” 


is antiseptic, and adapted 


to the most tender skin. 


Invaluable as a preventive of and remedy for. . 


CHAFING, .. . 
S7GTIVG,. + 
SKIN DISEASES. 


Removes Dandruff, promotes vigorous growth of the Hair, and 


SOFT, SMOOTH SKIN. 


THE PACKER MANUFACTURING CO., NEW YORK. 
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TOYS FOR BOYS 


Electric Railways: Metal Cars, run 150 feet 
a minute on straight or curved tracks. The 
battery we furnish is simple and safe. $3.50 up. 


Electric Coal Mine Train: Fac-simile of 
modern hauling plant as used in large coal mines. 
Locomotive will climb grades and haul three 
loaded cars. Interesting and instructive. $5.00. 


inclined Plane Railway: Reproduction in 
miniature of the railways used in cities having 
high hills. One car goes up while the other car 
comes down, Amuse children by the hour. $4.00. 


Water Power Plant: A little machine for 
“enerating electric light or power from a common 
hydrant without expense. $8.00. 

For sale by leading toy and electrical stores, If 

your dealer does not keep them, send us your 


address and his. We will send you catalogue 
and see that your orders are filled. 


The Carlisle & Finch Co., 93 Yei sz se. 








Soft Coal Soot 
Soils Letters and Papers. 


It penetrates drawers of desks and ordinary 
letter files, depositing a film of. black dust 
which smears the surface of documents and 
begrimes the hands. 


Ohmer Dust-Proof Filing Cases 


preserve letters and papers absolutely neat and 
clean. Write for catalogue D_ illustrated with 
photographic reproductions of filing devices. 


THE M. OHMER’S SONS CO., Dayton, Ohio, 
MANUF ACTURERS. ESTABLISHED 1849. 
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HOUGHTON, MIFFLIN & COS 
OCTOBER BOOKS. 


Old Virginia and her 
Neighbours. 


By JoHN FISKE. 
top, $4.00. 
These volumes cover the settlement and growth of Vir- 
ginia, Maryland, the Carolinas, and Georgia, nearly to the 
Revolution, It is a most interesting story, and has never 
before been told with the critical insight, the philosophic 
grasp, and the distinct literary charm of Mr. Fiske. 


Life of 
Harriet Beecher Stowe. 


2 vols., crown 8vo, gilt 


By Mrs. JAMEs T. FIELDS, author of “ Au- | 
With a Portrait. | 


thors and Friends,” etc. 


Izmo, $1.50. 

Large-paper Edition, uniform with the Large- 
paper Edition of Mrs. Stowe’s Works. 8vo, 
$4.00 net. 


The Ruins and Excavations 


of Ancient Rome. 


By Ropotro LANCIANI, author of “ An- 
cient Rome in the Light of Modern Dis- 
coveries,” “Pagan and Christian Rome,” 
etc. With numerous illustrations, and 17 
maps and plans. Crown 8vo, $4.00. 


This is an admirable companion-book for travelers who 
visit the existing remains and the latest excavations of an- 
cient Rome, and a full and convenient guide for students 
who wish to learn in regard to these. 


France under Louis XV. 


By JAMES BRECK PERKINS, author of | 
“France under the Regency.” 2 vols., 
crown 8vo, gilt top, $4.00. 


This work continues the extremely interesting history of | 
France begun in Mr. Perkins’s previous book. 


Varia. 


By AGNEs REPPLIER, author of “ Books | 


and Men,” “Essays in Idleness,” “ Points 
of View,” etc. 16mo, gilt top, $1.25. 
Very like her previous books—a fresh group of subjects 
treated with the same alert intelligence, the same individual 
point of view, the same happy combination and blending of 
ood sense and delicious humor, the same generous and 
elicitous quotation. 


Aaron in the Wildwoods. 


‘ By JozEL CHANDLER HARRIS, author of 
“ Little Mr. Thimblefinger and his Queer 

+ Country,” “ The Story of Aaron, the Son 
of Ben-Ali,” etc. With 24 full-page illus- 
trations by Oliver Herford. Square vo, 
$2.00. 


Sold by all Booksellers. 


HOUGHTON, MIFFLIN: & CO., Boston; 11 E. 17th St, New York. 


Aldrich’s Works. 


Complete Poetical and Prose Works of 
THOMAS BAILEY ALDRICH. 

| Mew Riverside Edition, thoroughly revised by 
the author. Poems in 2 vols., 12mo, 
$3.00; Prose Works in 6 vols., I2mo, 
$9.00. Complete Works, 8 vols., 12mo, 
$12.00. (Sold onl in sets.) 

| Large-paper Edition, limited to 250 copies, 

$32.00 a set, wet. 


‘Poems now First Collected. 


By EDMUND CLARENCE STEDMAN, author 
of “ Victorian Poets,” “ Poets of America,” 

“The Nature and Elements of Poetry,” 
etc. I2mo, $1.50. 


A handsome volume containing the noble lyrics and 
occasional poems written by Mr. Stedman in the last twenty 
years. A welcome addition to the best American verse. 


King Arthur and the 
Table Round. 


By WILLIAM WELLS NEWELL. 
large crown 8vo, $4.00. 


Tales chiefly after the Old French of Crestien of T royes 
With an Introduction and Notes. A charming version of 
the original tales of King Arthur and the Round ‘able. 


The Story of an Untold Love. 


| By PAUL LEICESTER ForpD, author of “The 


2 vols., 


Honorable Peter Stirling,” etc. 16mo, 
$1.25. 
A love story, clear and undisguised, including plenty ot 
| dramatic incident, a description of student life in Europe, 
and of journalism in New York City. It is told with exc el- 
| lent skill, and is distinctly one of the strongest and most 
| noteworthy novels of the year. 


The Revolt of a Daughter. 


By ELLEN OLNEY Kirk, author of “ The 
Story of Margaret Kent,” ‘ Ciphers,” 
“ Walford,” “A Lesson in Love,” etc. 
16mo, $1.25. 
The story opens in America, passes to Italy and to 
| France. The characters include a beautiful mother, a charm- 
| ing daughter, and two men who appreciate them. The 
daughter’s revolt is not desperate, love arranges the recon- 
ciliation. 


A Browning Courtship, and 
Other Stories. 


By Ex1zA ORNE WHITE, author of “ Win- 
terborough,” “ The Coming of Theodora,” 
“ When Molly was Six,” “A Little Girl 
of Long Ago,” etc. 16mo, $1.25. 


A group of uncommonly good stories. 





Sent, postpaid, by 





WEBSTER’S 
INTERNATIONAL 
DICTIONARY / © AUTION, Do. not be deceived in buying small so-called 


** Webster’s Dictionaries.’’ AJ) authentic abridg- 
ments of the International in the various sizes bear our trade-mark on 
the front cover as shown in the above cuts. 





The One Great Standard Authority, Di Cti 
SeaneG a Baacas Done 1ctT10na 


THE INTERNATIONAL IS A THOROUGH REVISION OF THE UNABRIDGED, the purpose of 
which has been not display nor the provision of material for boastful and showy advertisement, 
but the ae mpm scholarly, thorough perfecting of a work which in all the stages of its growth 
has obtained in an equal degree the favor and confidence of scholars and of the general public. 


It is the one great standard authority of the U. S. Supreme Court, all the State Supreme 
Courts, the U. S. Government Printing Office, and of nearly all the Schoolbooks. 


INVALUABLE in the home, in school, and to teacher, scholar, professional man, and self-educator. 


IT IS THE BEST FOR PRACTICAL PURPOSES, BECAUSE 


Words are easily found. Pronunciation is easily ascertained. Meanings are easily learned. 
The growth of words easily traced, and because excellence of quality rather than superfluity 
of quantity characterizes itsevery department. 


pa" Specimen pages sent on application to 
G. & C. Merriam Co., Publishers, Springfield, Mass., U. S. A. 





FOURTH EDITION. 


Equality. 





By EDWARD BELLAMY, 


AUTHOR OF “ LOOKING BACKWARD,” “ Dr. HEIDENHOFF’S PROCESS,” ETC. 


t2mo. Cloth, $1.25. 


“It is a greater book than ‘Looking Backward,’ while it is more powerful; and the 
smoothness, the never-failing interest, the limpid clearness and the simplicity of the argu- 
ment, and the timeliness, will make it extremely popular. Here is a book that every one 
will read and enjoy.”— Boston Herald. 

‘** Equality’ will raise many discussions. The subject which Mr. Bellamy writes about 
is inexhaustible, and it has never-failing human interest.”—New York Times. 

“Deserves praise for its completeness. It shows the thought and work of years. It 
apparently treats of every phase of its subject. . . . Altogether praiseworthy and quite re- 
markable. "__Chicago Tribune. 





For sale by all booksellers ; or will be sent by mail on receipt of price by the publishers, 


D. APPLETON & COMPANY, 72 Fifth Ave., New York. 
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A knowledge of econom- 
wc and politico-economtic ques- 
tions and their practical 
bearing upon American con- 
ditions 1s more important to 
American citizens to-day 
than 1s the scholarship im- 
plied in a college degree. 

lhe Republic hangs in 
the balance, and its per- 
manence and prosperity will 
depend upon the education 
and good sense of the people upon these subjects, 
particularly the questions of Money, Protection, 
and Labor. 

To this educational work GUNTON’S 
MAGAZINE 1s exclusively devoted. 

Lt rests not upon popular names, but upon care- 
Sully thought-out rdeas, principles, and facts. 

Lt aims to be strictly scientific 1n method, modern 
and accurate in data, and American in sentiment. 

lt 1s tn reality a magazine of American Eco- 
nomics and Political Science. 


TT) 


| . 
‘Guntons | 
Magazine i 

$ AmeRICAN ECONOMICS it 

 PoLiTIcAL SCIENCE 


Vol X MAY, 1896. (No. 5) 


England's Return to Protection ~~ «<4 817 
Credit Associations in Germany - « ga 
A Proposed “Clearing House Currency”, 3832 
Farm Prices Not Made Abroad . 5 « 339 
- Greater Now York . + ‘eo, « «© » S41 
+} An Industrial Crisis. +) s se) 247 
: Specialisation of Function in Women - oo 
oe @ 
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o s56 
Political Revolution of the South « «= 800 
Non-P ips Necessity . 867 
Mditorial Crucible . . «+ + * # 872 
Leading Events of the Month. . . - e780 
| Boonomics in the Magac‘nes . «4 + + 984 


NEW YORK: 
| POLITICAL SCIENCE PUBLISHING CO, 
Unvew Souasa 
$2.00 a Year. 2 == 
ha a i 


























25 cents a number; $2.00 a year. 





GUNTON’S MAGAZINE, 
UNION SQUARE, NEW YORK. 
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PRACTICAL. POPULAR. SCIENTIFICALLY EXACT. 











Indispensable to all who love gar- 
dens or the literature of gardens; to 
all who own country places or take pleas- 
ure in rural scenery; to all who desire 
a broader knowledge of trees, shrubs, 


fruits, and flowers. GARDEN AND FOR- 
EST stands for the protection of our 
forests, for the preservation of natural 
beauty, for a purer taste in the design 
and decoration of public and private 
grounds, and is universally pronounced 
the best horticultural journal ever pub- 
lished for Americans. 


BsAUTIFOLLY ILLUSTRATED, WEEKLY. $4.00 A YEAR. 


Specimen copy free on application. 


Gardey and Forest Publishing Co, 


Tribune Building, NEW YORK. 








MICHIGAN COLLEGE OF MINES. 


A State technical school. Practical work. § 
facilities for men of age and experience. Elective system. 
45 weeks a year. Non resident tuition $150 a year. For 
Catalogues, address 


Dr. M. E. Wapswortu, President, Houghton, Mich, 


BIRD-LIFE. 


A GUIDE TO THE STUDY OF OUR 
COMMON BIRDS. 


By FRANK M. CHAPMAN, 





Assistant Curator of Mammalogy and Orni.hology, 


| 
| 
| 
| 


American Museum of Natural History ; Author 
of ‘* Handbook of Birds of Eastern 
North America.” 


With 75 full-page Plates and numerous Text Drawings. 


12mo. Cloth, $1.50. 





For sale by all booksellers ; or will be sent by mail om 


| veceipt of price by the publishers, 


| D. APPLETON & COMPANY, 72 Fifth Ave., N. Y. 





French and German. 


ee SS. 
No teacher is needed to acquire a reading and 
speaking knowledge of these necessary languages 
if you subscribe to 


a 
Germania a MONTHLY MAGAZINE 
9 for the study of the 
German language and literature. 
Editor, A. W. SPANHOOFD. 


Price - - $1.00 per year. 
Sample copy, 10 cents. 


& 

’ 1 a MONTHLY Mac- 
L Etudiant, AZINE for the study 
of the French language and literature. 

Editor, ALFRED HENNEQUIN, Ph.D. 

Price - > $1.00 per year. 


Sample copy, 10 cents. 





These magazines are adapted to the needs of 


and are recommended by eminent professors and 
the press generally as “ the best effort yet made in 
this country to assist the student rod to interest 
him in his pursuit.” 
NEW ENGLAND 
COLLEGE OF LANGUAGES, 
BOSTON, MASS. 





NLARGED AND 
E IMPROVED FOR !897- 


Che = Observer. 


AN ILLUSTRATED MAGAZINE OP 


Che Outdoor World « 


--- AND... 


e Practical Microscopy. 


THE OBSERVER'’S field in science is 
mental recreation and pure educational 
enjoyment of outdoor life. Fascinating and 
instructive departments on Birds, Insects, 
Ferns, Mosses, Plants, Flowers, Stars, Min- 

erals, etc. 
It is the leading publication of Microscopy in this 











. . : | J i i ndard books on 
beginners, intermediate and advanced students, | country. Under its auspices many stand 


microscopica! science have been issued. Our ideal for 
future and achievements of the past can not be ex- 
plained in the limited space of this advertisement. 


PLEASE GIVE IT AT LEAST A TRIAL. 


One year, only $1.00. Sample, 10 cents. 


E. F. BIGELOW, Publisher, 
PORTLAND, CONN. 
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mae Yale ReVieW 


A QUARTERLY JOURNAL 
For the Scientific Discussion of Economic, 
Political, and Social Questions. 
Boston Herald. 
‘* A periodical full of vigorous and strong articles.” 


Episcopal Recorder. 
‘This substantial Review is conducted with great 
ability, and meets a special need in the literary world.” | 


EDITORIAL BOARD: 


HENRY W. FARNAM, 
W. F. BLACKMAN, 
JOHN C. SCHWAB, ano 


ARTHUR T. HADLEY, 
E. G. Bourne, 
IRVING FISHER, 





Professors in Yale University. 


Yearly subscription 
Single number- - - - - - - 


ISSUED on THE FirreentH Days oF 


Fesruary, May, Aucust, Novemser. 


Five volumes of THE YALE REVIEW are now com- 
pleted. They will be sent to new subscribers at the 
reduced price of $1.00 per volume, unbound. 
men copy will be sent free. The issue for May, 1896, 
is the first of Volume VI. 


TUTTLE, MOREHOUSE & TAYLOR, Publishers, 
NEW HAVEN, CONN. 





(Walnut Lodae 


HOSPITAL, 


HARTFORD, CONN. 








A speci- | 





Organized in 1880 Alcohol 


for the and 
special Medical Opium 
Treatment of . 
Inebriates. 














LEGANTLY situated in the suburbs of the city, with 
14 every appointment and appliance for the treatment 
of this class of cases, including Turkish, Russian, Foman, 
Saline, and Medicated Baths. Each case comes under the 
direct personal care of the physician. Experience shows 
that a large te of these cases are curable, and 
all are benefited from the application of exact hygienic and 
scientific measures. This institution is founded on the 
well-recognized fact that Jnebriety is a disease and curable, 
and all these cases require rest, change of thought and 
living, etc. 
At Murray Hill Hotel, New York city, the second Tues- 
day of each month, from 12 to 4 Pp. m. 
Applications and all inquiries should be addressed 


T. D, COROTHERS, M.D., 


Sup’t Walnut Lodge, Hartford, Conn, 








APPLETONS’ 


Dictionary of New York and its Vicinity 


With Maps. Revised edition, 1897. 
J6mo. 290 pages. Paper, 30 cents; 
flexible cloth, 60 cents. 





PIONEERS OF 


EVOLUTION, 


FROM THALES TO HUXLEY. 
By EDWARD CLODD, 


_ President of the Folklore Society, author of ‘‘ The Story of ‘ Primitive’ Man,” etc. 








Iz2mo. 


Cloth, $1.50. 








HIS book attempts to tell the story of the origin of the Evolution idea in the works of the 
T ancient philosophers and its elaboration by Lucretius ; its eclipse during the middle ages 
under the supremacy of ecclesiastical dogmas; and its renascence about A. D. 1600, under 


the influence of discovery and Lord Bacon's philosophy. 


It then shows how new conceptions of 


the earth’s history were suggested by the study of Geology, and of the history of life by Biology. 
It narrates the building up of the doctrine of Evolution by Spencer—who formulated the theory 


as a whole the year preceding the 


ublication of the Origin of Species—Darwin, and Huxley. 


Reviewing the present condition A the question as to man and mind, it finally points out how 
the ‘‘ Pioneers of Evolution” have led us “by ways undreamed of at the start to a goal un- 


dreamed of by the earliest of them.” 





NEW YORK: D. APPLETON AND COMPANY. 


14 















APPLETONS’ 
SCIENTIFIC LIBRARY. 


POPULAR SCIENCE SERIES. 


(DE LUXE BINDING.) 


EDUCATION, EVOLUTION, SOCIOLOGY, RELATIONS OF SCIENCB 
AND THEOLOGY, NATURAL HISTORY, AND THE 
PHYSICAL SCIENCES. 


SELECTED AND ARRANGED BY 


DR. W. J. YOUMANS, Laditor in Chief, 


ASSISTED BY 


RIPLEY HITCHCOCK, Literary Adviser of D. Appleton & Co. 
ROSSITER JOHNSON, LL. D., Editor Appletons’ Annual Cyclopedia. 


FRANK P. FOSTER, M.D., Editor Appletons’ N. Y. Medical Journal, 
AND 


Hon. CHARLES A. DANA, L£aitor The American Cyclopedia. 


A LIST OF THE NOTABLE CONTRIBUTORS : 


JOHN TYNDALL, ERNST HAECKEL, JOSEPH LE CONTE, 
THOMAS H. HUXLEY, ROBERT H. QUICK, H. ALLEYNE NICHOLSON, 
HERBERT SPENCER, OSCAR SCHMIDT, G. FREDERICK WRIGHT, 
CHARLES DARWIN, C. A. YOUNG, HENRY MAUDSLEY, 
ALEXANDER BAIN, J. WILLIAM DRAPER, EDMUND GOSSE, 

F. V. N. PAINTER, W. D. WHITNEY, R. A. PROCTOR. 


ARRANGED AS FOLLOWS: 


SecTion I. HERBERT SPENCER’S WORKS. . . ° ° ‘. 15 Vols. 
. II. CHARLES Darwin’s WorkKS ‘ : ; ‘ P . 15 Vols. 
“ IIL. THomas H. Huxtey anp JoHN TYNDALL. . ; 15 Vols. 
“ IV. Works or SELECTED AUTHORS ; ° : ° ° 15 Vols. 


The authorized copyright works. 


Complete in Sixty Volumes, artistically bound in half morocco, gilt, $3.50 per volume. 
Sold by subscription only. 





D. APPLETON AND COMPANY, 72 FirtH Avenuz, New York. 
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Books for the Outdoor Season. 































Familiar Features of 
the Roadside. « 


By F. SCHUYLER MATHEWS. With 130 
Illustrations by the Author. 12mo. Cloth, 
$1.75. 

The country roads have a life of their own of 
great interest if one is properly guided, and Mr, 
Mathews has written his book in order to set 
forth the life of the trees, bushes, flewers, insects, 
and birds which are found along the roads. 


MR. MATHEWS’S OTHER BOOKS. 


Familiar Flowers of 
Field and Garden. » 


With 2co Illustrations by the Author. r12mo. 
Library Edition, cloth, $1.75; Pocket Edi- 
tion, flexible morocco, $2.25. 


Familiar Trees and 
their Leaves. *» 


Illustrated with over 200 Drawings from Nature 
by the Author, 1r2mo. Cloth, $1.75. 


Appletons’ Natural History. 


Nearly 7oo pages and 5c0 Illustrations. 8vo. 
Cloth. 


The aim of this book is to provide compre- | 


hensive and exact information in a convenient 
and interesting form. 





The Story of the Birds. 


By JAMES NEWTON BASKETT, M.A., As- 
sociate Member of the American Ornitholo- 
gists’ Union. 12mo. Cloth, 65 cents ef. 


The Plant World. | 


A Reading-Book of Botany. Edited by | 
FRANK VINCENT, M. A., author of ** Ac- | 
tual Africa,” etc. 12mo. Cloth, 60 cents we?. | 


A Colonial Free-Lance. yc. c. | 
HOTCHKISS, author of ‘‘In Defiance of | 
the King.” 


| 

The Folly of Pen Harrington. By | 
JULIAN STURGIS, author of ‘‘ John Maid- 

ment,” ‘* An Accomplished Gentleman,” etc. | 


aj) 











« Insect Life. x 


By JOHN HENRY COMSTOCK, Professor of 
Entomology in Cornell University. With 
many Illustrations by ANNA BOTSFORD Com- 
STOCK, member of the Society of American 
Wood Engravers. 12mo. Cloth, $2.50. 


A popular book of general value and interest 
which wiil meet a want felt by teachers and be in- 
dispensable for classes, and will also prove of con- 
stant service to those who have felt the need of a 
guide to the identification and study of insects. 


A Guide to the Study 
of our Common Birds. 


By FRANK M. CHAPMAN, Assistant Curator 
ot Mammalogy and Ornithology, American 
Museum of Natural History. With 75 full- 
page Plates and numerous Text Drawings 
by ERNEST SETON THOMPSON. 12mo, 
Cloth, $1.75. 


Handbook of Birds 
Of Eastern North America. 


With Keys to the Species ; Descriptions of their 
Plumages, Nests, etc.; their Distribution 
and Migrations. By FRANK M. CHAP- 
MAN. With nearly 2co Illustrations. 12mo. 
Library Edition, cloth, $3.co; Pocket Edi- 
tion, flexible morocco, $3.50. 


APPLETONS’ HOME-READING BOOKS. 


In Brook and Bayou; 
Or, Life in the Still Waters. 


|| By CLARA KERN BAYLISS. 12mo. Cloth, 


6c cents net. 


Curious Homes and 


« their Tenants. wx 


By JAMES CARTER BEARD. 12mo. Cloth, 
65 cents mer. 


NEW FICTION IN 
APPLETONS’ TOWN AND COUNTRY LIBRARY. 


Each, 12mo, cloth, $1.00; paper, 50 cents. 


Nilma. By Mrs. CAMPBELL-PRAED, au- 
thor of “* Mrs. Tregaskiss,” ‘* Outlaw and 
Law maker,” ‘*‘ Christina Chard,” etc. 


Dear Faustina. By RHopa BroucHTon, 
author of ‘Scylla or Charybdis?” “*A 
Beginner,” ‘‘ Mrs. Bligh,” etc. 


APPLETONS’ GUIDE-BOOKS. (Revised Annually.) 
Goneeel Geils to the Usted Botan - $2.90 j| 


Guide-Book to Alaska - - - - - $5.25 


Canadian Guide-Book - - - - - 4,25|! Handbook of American Summer Resorts .50 
European Guide-Book - - - - - 5,00 | Dictionary of New York -2e--- & 
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Books of Special Interest. 








Peter the Great. 


By K. WALISZEWsKI, author of “ The Romance 
of an Empress” (Catharine II of Russia). 
Small 8vo. Cloth, $2.00. 


The Private Life of 
the Queen. 


By a Member of the Royal Household. 
Illustrated. Cloth, $1.50. 


The special interest in the personality of Queen 
Victoria caused by the celebration which took place in 
June, imparts a peculiar value to this book, which is 
the most comprehensive account of the Queen’s daily 
life, habits, and immediate surroundings that has been 
published. 
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I2mo, 


General Grant. 


»y General JAMES GRANT WILSON. A new vol- 


ume in the Great Commanders Series. With 
Portrait, Illustrations, and Maps. t2mo. 
Cloth, $1.50. 


Cyprian : 
His Life, his Times, his Work. 

By Epwarp WuirTe Benson, D. D., D. C. L., late 
Archbishop of Canterbury. With an Intro- 
duction by the Right Rev. HENry C. PoTrer, 
D. D., LL. D., D.C. L., Bishop of New York. 
8vo. Cloth, $7.00. 


Some Miasters of 
Ul 
Lithography. 

By ATHERTON CurTIs. With 22 Photogravure 
Plates after Representative Lithographs, and 
Appendices giving Technical Explanations 
and Bibliography. Small 4to, specially bound. 
Large-paper edition, limited to 750 copies. 
$12.00 net. 


The Beginnings of Art. 


By Ernst Grosse, Professor of Philosophy in the 
University of Freiburg. A new volume in 
the Anthropological Series, edited by Prof. 
Frederick Starr, Illustrated. 12mo. Cloth, 
$1.75. 


Beauty and Art. 


By ALDHAM HEATON. Iillustrated. r2mo. Cloth, 
$1.75. 


-——- 





The Outgoing Turk. 


Impressions of a Journey through the Western 
Balkans. 


By H. C. THomson, author of “ The Chitral Cam- 
paign.” With 76 Illustrations and 3 Maps. 
8vo. Cloth, $4.00. 


In Joyful Russia. 


By Joun A. Locan, Jr. With 50 full-page Illus- 
trations in colors and black and white. Cloth, 
$3.50. 


Woman and the Republic. 


A Survey of the Woman-Suffrage Movement in 
the United States, and a Discussion of the 
Claims and Arguments of its Foremost Ad- 
vocates. By HELEN KENDRICK JOHNSON. 
12mo. Cloth, $1.50. 


Some Unrecognized Laws 


of Nature. 


An Inquiry into the Causes of Physical Phe- 
nomena, with Special Reference to Gravita- 
tion. By IGNATIUS SINGER and Lewis H. 
BERENS, Illustrated. 1t2mo. Cloth, $2.50. 


Ancient Greek Literature. 


By GILBERT MuRRAY, M.A., Professor of Greek 
in the University of Glasgow. The first vol-~ 
ume in the Literatures of the World Series, 
edited by EpmuNpD Gossr, Hon. M.A. of 
Trinity College. 12mo. Cloth, $1.50, 


Pioneers of Evolution, 
From Thales to Huxley. 
By Epwarp CLopp, author of ‘‘ The Story of 
Creation,” “ The Story of ‘ Primitive’ Man,” 
etc. r2mo. Cloth, $1.50. 


HISTORY FOR YOUNG READERS. 


England. 


By FRANCES E. CooKe. 16mo. Cloth, 60 cents. 
Germany. 
By KATE F. KROEKER. 16mo. Cloth, 60 cents. 








D. APPLETON & COMPANY, New York, Boston, Chicago.: 
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GREAT COMMANDERS. 


cA Series of Brief Biographies of Illustrious Americans. 3 
Edited by General JAMES GRANT WILSON. 





1z2mo. Cloth, gilt top, $1.50 per volume. 


Also, limited De Luxe Edition, one thousand sels, each set numbered ; special 
handmade paper, wide margins, uncut edges, gilt tops. 
Sold only by subscription. 





HIS series forms one of the most notable collections of books that has been published for 
many years. ‘The success it has met with since the first volume was issued, and the wide- 
spread attention it has attracted, indicate that it has satisfactorily fulfilled its purpose, viz., to 
provide in a popular form and moderate compass the records of the lives of men who have 
been conspicuously eminent in the great conflicts that established American independence and 
maintained our national integrity and unity. Each biography has been written by an author 
especially well qualified for the task, and the result is not only a series of fascinating stories of 
the lives and deeds of great men, but a rich mine of valuable information for the student of 
American history and biography. 
The volumes of this series thus far issued, all of which have received the highest commenda- 
tion from authoritative journals, are : 


ADMIRAL FARRAGUT. By Captain A. T. Manan, U. S. N. 
GENERAL TAYLOR. By General O. O. Howarp, U. S. A. 
GENERAL JACKSON. By James ParTon. 

GENERAL GREENE. By Captain Francis V. Greene, U. S. A. 
GENERAL J. E. JOHNSTON. By Rosert M. HuGues, of Virginia. 
GENERAL THOMAS. By Henry Coppée, LL. D. 

GENERAL SCOTT. By General Marcus J. WRIGHT. 
GENERAL WASHINGTON. By General BRADLEY T. JOHNSON. 
GENERAL LEE. By General Firznucu LEE. 

GENERAL HANCOCK. By General FrANcis A. WALKER. 
GENERAL SHERIDAN. By General Henry E. DAVIEs. 
GENERAL GRANT. By General JAMes GRANT WILSON. 


These are volumes of especial value and service to school libraries, either for reference or 
for supplementary reading in history classes. Libraries, whether public, private, or school, 
that have not already taken necessary action, should at once place upon their order lists the 
GREAT COMMANDERS SERIES. 


The following are in press or in preparation : 
General Sherman. By General MANNING F. Force. 
Admiral Porter. By JAmes R. So.ey, late Assistant Secretary of the Navy. 
General McClellan. By General Peter S. MICHIE. 
Commodore Paul Jones. By S. NicHoLtson KANE, late of the U. S. Navy. 








D. APPLETON AND COMPANY, 72 Fifth Ave., New York. 
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My little girl, eleven years old, has had all her life a very serious 
and stubborn constipation. I had given everything I could think of, 
and still once in about two or three weeks she would wake at night 
crying pitifully with pain, and for two or three hours would suffer 
intensely until finally relieved by frequent enemas. All this was very 
wearing. My brother insisted I should try Ripans Tabules and 
finally he got them for me. I tried them, giving her two every night 
for awhile, then two every other night, then she took them herself 
when she felt like it. It is now about three months since she has had 
any trouble, and her bowels are in.a very healthy condition. Her 
color is good and she is gaining flesh. As I have given her no other 
medicine I ascribe her improved condition wholly to Ripans Tabules. 

A new style packet containing TEN RIPANS TABULES in a paper carton (without glass) is now for sale at some 
drug stores — ¥OR FIVE CENTS. This low-pricc | sort is in:ended for the poor and the economical (ne dozen 


of the five-cent cartons (120 tabules) can be had by mail by sending forty-eight cents to the Kirp,ns CHEMIOSL 
MPANY, No. 10 Spruce Street, New York —or a single carton (TEN TABULES) will be sent for five cents. 
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JOSEPH GILLOTT’S NEW PENS. 
SS <IEED 


1008 Diamonp-STvB. 1043 PROBOSCULAR. 


Extra Special 
_ Smooth- =a =a Ease 





ness of <= >») QS of 
Point 1045 VERTICULAR. 1046 VERTIORAPH. A ction. 
| 


These pens have the extra smoothness of point, also the special ease and firmness of action required 
for careful business writing, or for the rapid scribbling of professional and literary men, 
For fine and extra-fine writing recourse may be had to the Gillott series of pens so long familiar to 


the people : ; 
303, 404, 170, 604 E. F., 332, 601 E. F. 
(fa) The Standard Pens of the World. (SP) 


91 John Street, ' JOSEPH GILLOTT & SONS, 
NEW YORK. HENRY HOE, Sole Agent. 








A Business 
Man’s Time g§ 


J WORTH moneys # hes 0 market 
value. Anything that will econo- 
mize that time is eagerly sought after. Jt 


The Globe Gard Index File 


is a labor-lessener—a ready reference of information regard- 
ing any detail of yourbuins. J SF tH 


sateen 


of 
always at_your 

just what the Globe Card Ind 
« « « (ilustrated catalogue 





4+ 2 * 


The Globe Gompany, Gincinnad. 


Gor. Fulton and Pear! Sts., New York. 

















ESTABLISHED 1852 ; 
SCOR. FULTON WILLJAMSZ3/E3 
NEW YORIG ; 


oy DRAWING PAPER: 
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Are your cut glass 
and china dull 
looking ? Were they 
washed with common 
rosinsoap? Rosin 
1S sticky. 

lvory Soap washes 
clean. 


SOAP 
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DICTIONARY or NEW YORK 


AND ITS VICINITY. 
With Maps of the City and its Environs. 





Paper - - - - - Wcents. 
Flexible Cloth - - 60 “ 


COMPLETE GUIDE, alphabetically 
arranged, to all InstrruTIONS, So- 
CIETIES, CHURCHES, AMUSEMENTS, and 
Paces oF Interest to the stranger or 





citizen. This will be the TWENTIETH 


year of its publication, and it has steadily 
grown in favor with strangers and citi- 
zens alike from the amount of informa- 
tion on all matters in reference to the 
city and surrounding neighborhoods. 
oe is not only a guide-book for the stranger, 
but equally so to the resident, and emphat- 
ically so to the shopper. 


D. APPLETON AND COMPANY, ~ 
7a Fifth Avenue, New York. 








LYCETOL-BAYER 
GOUT WATER, 


For the treatment of Gouty Affections, 
Renal Calculus, Chronic Rheumatism, 
and the Uric-Acid Diathesis. 


| by VIEW of the favorable reports concerning 
the action of Lycetol-Bayer in the treatment 
of the above-mentioned diseases, we have decided 
to offer this valuable preparation to the medical 
profession in form of an Alkaline Carbonated Min- 
eral Water, put up in bottles of 24 ozs., each bottle 
containing 1.0 gm. (15 grains) Lycetol-Bayer. 

Lycetol is extremely pleasant to the taste, well 
borne by the stomach, and suitable for administra- 
tion in chronic cases. In the treatment of lithz- 
mia, renal calculus, gout, and chronic rheumatism, 
Lycetol has been found a prompt, efficient, and 
safe solvent and eliminant of uric-acid and uratic 
deposits. 

Owing to the recognized value of alkaline min- 
eral waters in the treatment of diseases dependent 
upon the uric-acid diathesis, it is believed that by 
the employment of ee erat in the above form its 


efficiency is awe Bey anced, while it will also be 
found very agreeable and convenient of adminis- 
tration. 





Lycetol is a Product of the Farbenfabriken vorm. 
Friedr. Bayer & Co., Elberfeld. 


SCHIEFFELIN & CO., New York. 
Pamphlets mailed on application. 













































